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PREFACE. 


If  oue  of  tlio  |>nrid|)al  (iharacteristica  of  our  epocti,  iti  a 
comtniirciul  ])otnt  of  rtcnr,  i^  Uk  imiueiue  |>rDgrc&9  TCtiicli 
eycty  (]i!|>u'tinviit  of  produdivt:  industry  h&t  achieved,  it 
inu.it  be  iulinUt«(l  that  tlie  orlA  of  adulteration  and 
HcipUiatiealioQ  lave  more  Ibao  kept  pace  witli  that  prognas. 
Tlie.li!  art^  have  invaded  tlte  luxuries  and  neeeaoitios  of  both 
the  rich  and  the  jxior — raiment^  food,  medidn^  fnmiture, 
the  nieana  of  life,  aiid  the  ruquirementH  of  diateoae ;  all  tlint 
can  be  mixed,  buckled,  twi9t«d,  ground,  palvcriMMl,  wav<-D, 
praaaed — all  articles  of  oanHumptton  iti  trade,  iu  manufac- 
tures, in  tbe  arts,  in  a  word,  all  that  can  be  made  matter  of 
commerce  and  be  sold,  is  adultemted,  falHilied,  dii^uLsed,  or 
drugged. 

Yet  it  is  necessary  to  make  a  distinction,  for  many  things 
arc  denounced  aa  adulteraieil,  whidi,  strictly  speaking,  are 
not  »u.  Fur  example,  if  by  any  contrivance  ■  m  ami  fact  urcf 
sucx:e«d  in  making  cloth  or  (iwuc  io  which  a  portion  of  wool, 
or  of  silk,  or  of  linoi,  is  replaced  by  cotton  (and  ancb  labrieti 
are  constantly  made,  as  every  on«  knowe),  suuli  articU»  an- 
improperly  said  to  be  spurious;  it  is  ^mply  a  new  fabric 
wbicli  jMirtakes  of  oerluin  properties  of  eocli  mnlcrint,  and 
wbrn  sold  for  \ehat  it  it,  there  can  be  no  ground  for  con* 
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plaint;  tfao  puUic  are  clearly  bcocfiMd  by  bdiig  atile  to 
procure  wlirlw  atwwcTing  the  purpose  luw!  looking  ii«uly,  if 
not  quite,  lu  well  as  fabrics  composed  entirely  of  wool,  Milk, 
or  Haeo,  at  a  radaoed  price ;  and  it  ia  only  when,  od  accouot 
of  the  close  imitation,  tlie  eeJler  succocds  in  palming  suoh 
aniclcB  on  ttio  unwaiy  customer  at,  or  nearly  at,  the  price  of 
tb«  genuine  good«  that  the  practice  i»  to  he  deprecated ;  but 
in  such  a  ca»e,  the  fraud  clearly  lie:»  at  the  door  of  tlie  seller, 
not  at  that  of  the  maker.  Neither  are  tlie  (foods  lo  be 
iDVMg)i«d  against  because  diaboaestly  »old  for  tliat  which 
they  are  not,  that  is  under  a  false  naute,  and  at  a  price 
which  tliey  couM  not  eommaud  if  Uieir  nature  wew  known. 

Whiiu,  howCTcr,  HophiMi cation  i*  priicti«cjl  upon  dniga  or 
vubtitancert  cmpbyod  for  manuracturing  purposes,  do  mob 
ratanu  can  be  pleaded,  cve^i  in  extenuation,  for  no  benefit 
0«n  poaribly  accrue  to  tbc  public,  even  though  ihc  price  be 
a  reduced  one,  of  an  admixture  of  sulphate  of  baryiee,  r 
of  cUalk,  for  example,  to  wliilc  lead ;  of  Ininp-bWk  to  pir 
bago;  uf  aulpliutc  of  pota»h  to  sulphuric  iicid,  &c,  Ike. 
if  adulteration  be  applied  to  medidnal  agents,  drugs, 
grcdicnts.  or  to  articles  of  food,  the  IVaud  becomes  dtf 
and  unpardonable,  for  the  addition  of  chalk,  of  plaster, 
to  flour  and  to  bread,  of  tallow  and  ochre  to  clioo 
chroraatc  of  lead  (o  lea,  fkc,  not  only  affects  the  pu' 
purse,  but  destroys  his  health  ;  whilnt  the  substitutic 
for  quinine,  of  clay  or  of  Sjioniali  liquorice  for  opir 
fiw  meroury,  of  saltpetre  for  ititrate  of  silver,  j« 
once    the    patient's    life  and   the    physician's 
cbaracler. 

Tlu!  public  thenisclvc.3,  however,  cannot.  1 1 
uliugetlicr   hloiuclcsfl  of  this    cxicnsivo  and  ' 
!>ystun  of  fritud  and  deception,  of  which  albej 
cntors  and  their  abettors  b«ar  all  (ho  odium 
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tppetlte  of  numeroua  persons  for  decided  6ar^uu,  the  rag* 
of  chttapening,  whatever  }>f.  titc  price  ukud,  liuve,  If  not 
erettodi  *t  kast  increased  tlie  evil  to  an  iocmtUttli:  extent. 
3arffain  AimUrt  have  therefore  macJi  to  aoswcr  for  in  thb 
and  in  otber  reepecte.  itut  are  we  to  pay  a  Duuiuracturt-r, 
W  a  trailer,  ju-it  the  p^i(^e  b<^  chouw*  to  oak 't  The  annrer  is, 
that  from  the  iiiceMant  i-uin petition  amongtt  rival  tndevmen, 
dealers,  and  produoerf,  no  article,  gencnklly  >]>ealunf^  can  be 
long  naintniiuid  aUivo  its  fair  «clli»g  price  i  and  thi«  name 
tpirit  of  <x>ropetitioo,  whicii  is  vtrixig  enough  to  indoec 
nnprincipled  dcatera  to  resort  to  sopbutication  a*  n  meanii  of 
uDdersoUing  tlieir  rivals  in  trade,  is  qtiitc  sufficient,  and  of 
itself  works  mischief  enough,  without  any  additional  spur  or 
inceDtiva  being  given  to  it.  1  will  il1a«tra(e  my  meaning  by 
a  familiar  cxnmpit! : — 

It  is  well  known  that,  at  titc  pieMmt  miHiii'Jit,  the  aveia^ 
c'ust-pricc  of  cofTcc,  including  duty  and  rnusling,  is  one 
shilling:  and  two  ponce  per  pound,  and  yet  we  see  it  marked 
tip  fur  «ale  in  a  great  number  of  sbt^  at  OKE  sqillinm  ! 
What  a  bargain !  But  how  docs  this  come  about?  simply 
thus: — 

a.  d. 

^Ib.  ofCoffiM,at  l>.  3d.  perlh.    0  7 

l  lb.  of  Chicory,  at  4il.  per  lb.      0  i 

The  Gtoow'b  profit                 0  3 

1  lb.  of  adulterated  CoSce  1     0 


The  parcliawr  has  therefore  paid  one  tifaillin^  for  seven 
penny-worth  of  coffees  What  a  bar^in  !  not  to  »peak  of 
the  wrretobod  beverage  which  ih«  infu^oa  will  yield. 

But  so  it  is  ;  in  the  struggle  between  quality  and  cheap- 
neas,  the  latter  generally  comes  off  victorious.  Quah'ly,  in 
effeet,  caa  seldotn  be  at  once  recognized  or  estaUiabod  cx<ai^« 
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bj  eonnaiufurt,  or  hj  tliow  who,  hdag  in  the  trade,  sre 
familinriKVil  by  Utng  catata  with  the  apprnrance  or  look, 
tulo,  odour,  and  other  <rhnn«cli:ri»tica  of  llic  genuine  article, 
and  «veu  tho5p,  nntwilhiUnding  their  rmf^  (luch  it  the  per* 
fcctioa  of  (lie  adiiltcnitiRg  art«],  mn  often  deceived.  Bi-»idm, 
no  one  can  be  ver>cd  in  every  tnide,  and  ndutccration  baa 
iRTodod  all.  In  mont  cimcs,  therefore,  •  trial  is  neoossary; 
but  how  few  can  oiake  such  a  trial  in  a  satisfactory  manner, 
or  know  liow  to  Mt  about  it  ?  Cheapness,  on  the  contruy, 
ta  understood  at  first  sight ;  tlie  temptation  of  purcbasinff  a 
comntDdity  ches^  is  ejitieing  and  cannot  be  wilhHtood,  it 
silences  all  other  renMtia,  eren  the  promptin}^  of  conunoa 
sense,  which  |ioiut  out  that  an  article  olTered,  without 
adequate  nm^ons,  and  in  the  uniinl  course  of  things,  al  or 
uticjer  prime  coot,  either  cnnnnt  l>e  genuine,  or  thai  the  loas 
must  be  mnde  up  in  iK>mc  other  way,  and,  doubt  it  not,  al 
the  bargainer's  expense. 

Whatever  may  be  the  cause  of  the  dcTelo[Hnent  whi' 
tbc  adnluiroting  art*  have  taken,  it  is  certain  that  if  itopli' 
cation  could  be  more  readily  detected,  its  practice  v 
become  less  frequent,  aud  be  reduced  in  proportion 
incrcii«ed    chance   of  diK^Tcryj   that  is   to  say,  it 
diminish  girtdually  lu  the  knowledge  of  the  means  ' 
laining  the  comraercja]  value  of  the  goods  offeree 
would  become  more  dilfu:^. 

Tli«  object  tlien  of  the  present  book  is,  it  may  ' 
(tated,  to  indicate  the  various  falnfieatiotis  or  the 
which    naturally,  accidentally,   or   iDteuttonally 
taminatc  the  Toriona  articles  met  with  in  eonu 
enable  the  mnnufncturer,  the  miner,  the   tr 
public  generally,  to  detect  the  natnre  and  r 
sophiniicattonR  and  impurities,  or,  in  other 
tain  tlie  real  or  intriuaic  raluc  of  »uch  arti< 


Ilitbeno  tUU  has  been  iitliiine>d  only  bj  a  regular  naalysia 
performod  by  the  prtuiUcal  climniiit.  Several  nmtit  valuubli; 
ireMiscfl  of  cticintcal  ktiAljrinit  fully  indicate,  it  i»  tni<!,  the 
metliodii  by  wlilcb  euch  on  aiiaJydis  may  be  made,  but  tbme 
traftliiea,  tmta  the  moBt  complete  dawnwanla,  ««  br  too 
profouud  and  eLabontle  to  be  i>f  ^reat  lue,  excejit  to  the 
clicmiHt  or  to  tlie  advauceU  ehemie&l  student ;  they  rtviuirc 
a  prcriona  competent  kauwledga  of  the  science,  and  do  not 
oflTurd  the  sligbteit  n.-ui.itttn(!e  to  tliO!«!  who,  not  Iming  very 
convtnuint  witli  clivtniciil  matti-Tii,  only  wi»ti  to  nwrrtaiD 
tbu  purity  or  this  actiml  nmount  of  availublc  matter  contained 
in  the  mbBtanccn  nianiifhctnrod  or  purchsacd  by  them. 

In  the  Mcno  tnnnneT  a«  a  treatise  of  analytical  chemistry 
indicates  tlic  methods  by  irhicb  compoimdit  in  ^ner&l  can 
bo  diHtingiiishcd  from  cncli  other,  and  their  quantity  de- 
tt-rmined,  tlio  "  Cokukkcial  IlAXir-noOK  or  Ciiehicai. 
Analtsib"  ia  intended  to  thovi  the  spcdflc  application  of 
these  methods  to  compounds  of  a  panicnlar  kind,  and  in 
which  the  operator  may  have  to  cxaniino  whether  they  arc 
coutominnled  by  impurities,  or  Mopliinticnted  by  fraudulent 
additions,  and  to  what  extent;  or,  in  fact,  whether  the  com- 
stitaente  known  to  OKisl  in  the  genuioo  artiele  an  present, 
and  iu  the  proper  degree. 

In  order  to  iaeiltiatc  refoiirch,  oil  the  substances  treated 
of  hare  been  put  in  nlphabctiral  order ;  and  several  of  tlicae 
compounds  being  known  under  variouj)  namivi,  they  have 
been  entered  under  all  these  names  in  tlieir  respective  order, 
tbfi  reader  being  at  the  Mune  tinur  referred  to  tlie  more 
modem  appetlation  for  tlie  infonnation  rctfuired. 

The  prejK-nt  book  should  have  been  puldishcd  in  Novcm- 
t>er  last,  us  unuounoed  in  the  prospeclux.  The  short  bat 
unavoidable  delay  has  been  due  to  tbe  Intruduettun  into  the 
work   of    an   additional    number  of    articles,    which   have 
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increased  its  sice  above  one-third  more  than  was  cod- 
templated. 

The  reader,  unlearned  in  chemical  matters,  will  find  at 
the  end  of  tlus  work  a  chapter  devoted  to  the  ezplanatioa 
of  the  Chemical  Nomenclature,  and  of  the  rules,  or  Uwb, 
according  to  which  bodies  combine  with  each  other,  also  a 
small  Gloasarjr  of  the  terms  employed  in  this  book,  and  with 
which  he  may  not  be  conversant. 

In  conclusion  I  would  add,  that  all  the  apparatus,  varions 
instruments,  and  chemical  re-agents,  described  in  the  pagea 
of  this  work,  may  be  obtained  of  the  publishers. 

The  works  which  I  have  prindpally  consulted  are  those 
of  Berzelius's  "Traite  de  Chimie,"  and  "Rapports  Annnela 
Bur  les  Progres  de  )a  Chimie;"  H.  Rose's  "Treatise  of 
Chemical  Analysis  i"  J.  B.  Dumas's  "  Traite  de  Chimie  apjJi- 
i]u^e  aux  Arts  et  Manufactures;"  Fresenius's  "Cliemtcal 
Analysb;"  Dr.  Ure's  "Dictionary  of  Chemiatry,  and 
Dictionary  of  Arts,  Manufactures,  and  Mines  ;"  C.  Gerhari's 
"  Annuaire  de  Chimie ;"  Bussy's  and  Bourton-Charlard's 
"Traite  des  Falsifications  des  Drogues  Simples ;"  Gamier's 
and  Haret's  "  Des  Falsifications  des  Substances  Alimentairei," 
8ic. 
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CHEMICAL   ANALYSIS. 


ACETATE   OF  COPPER. 

SUBACETATE  OF  COl'PEB.     VERDIGBIS. 
VKHDITEA. 


£KUOO. 


1.  The  ac«tat«  oT  ooppor  of  cominerce  ia  »  be»c  *tit  of 
ciifiper.  wliich  is  metwiili  in  luii)i>aorcak«Boral>out  tn-c«it^' 
fiv«  {M>uaiU  irei|>)il,  jiacked  ti[>  in  wbitv  leather.  Tliis  tftide 
wliidi  in  extenMrelj  used  bj-  [xiiuMra  Hiid  dyers,  and  in 
medioiDei  u  often  •dnltenled  lo  ad  euormous  estcjil  will) 
cMA  and  with  tuJjthale  ofeopper. 

2.  The  pr&KUCC  of  cAaiA  in  drUicted  by  pouring  kjdroclilorie 
acid  (muriatic  acid)  ajwm  a  giv«n  wnglit  i>f  tbe  Tcntigris. 
previouiUj'  pulvrriEinl.  If  obaJk  i*  prfNott,  an  HTcrreHunce 
will  tiikv  plucv,  but  if  pure,  tlui  vcrdigriii  will  dijuolre  in  the 
add  without  eflurvwcing.  Some  impurities  will,  bowerer, 
be  kn  ill  lui  inHilulile  Ntali;,  whicb  uliould  lie  collected  on  a 
filter,  wiuticti,  driird,  nti'l  weighed  :  in  the  genuine  article 
their  proportion  should  not  exceed  five  w  «ix  per  cent. 

3.  To  the  liquor  filtered  from  the  inwiuble  ioipuritiM  abore 
inentioniid,  noiiition  oi'  chloride  of  barium  lUiould  be  added ;  if 
this  prod  [icesa  white  prccipitntc(fiiiIphAl«  of  barjia),  it  is  owing 
to  tlio  prcecnc«  of  sulphuric  acid.  The  liquor  containing 
tbe   prrcipitnto  must  bo  well  shaken,  and   the  precipitate 
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bcuig  MfWntGd  I7  tiltoring  »houli]  be  wadied,  tlried,  tgaittJ, 
BDi)  ircighcd;  117  groina  of  sulphate  of  baT7la<=40  gnlasoT 
anhydruit*  Kulpburic  acid,  nnd  coiuwfiuoiitlj  90  graiM  tf 
•nh}-dn>iig  sulphaU  of  copper,  or  125  ([Tsiiis  of  thiB  silt  a 
cry»tmlf .  Sco  the  Dotv  on  Chcniicnl  EquirdenU,  at  the  «ad  rf 
ihr  book. 

4.  In  ordr.r  to  delcrminc  thnproportjoii  oicarboMaieoflmti, 
•  given  weight  of  tlic  rcnligri.i,  ili«si>lved  iii  liyilrocbkinc, 
u  fibor«  meotioEiod,  should  be  treated  bj  a  cutreot  cf 
Aulphnrtttlod  hydrogen,  until  nil  the  copper  ui  precipitated  fn 
the  state  of  sulphurcl  of  copper. 

5.  This  is  done  in  the  following  mniuior  :  A  is  a  bottle  ooa- 
tuning  a  fev  lumps  of  proto-eulpharet  of  iron,  and  provided 
wllh  a  perfectly  air-tight  corV,  perforated  with  two  holed, 
through  one  of  which  a  fViiuiel  la  introduced,  and  through  the 

other  hole  a  ihort  straight  glsM 
lube,  C,  protrodedi,  which  b 
oonnticted  bymeanxofn  tube  of 
vulcanized  caoutchouc  I>,  wilb 
another  glass  tube  E,  wbiefc 
pusses  through  a  hole  in  tlie 
cork  of  bottle  F,  coniaining 
water,  and  into  which  waUr 
I'  that  tube  E  plunges  about  one 
inch  deep:  through  another 
hole  in  the  oork  of  bottle  P, 
a  »bon  atniiglit  lube  ivl'  (;1il»,  G,  is  eonnealed  bj  meana  of  a 
tube  uf  caoutchouc,  II,  with  a  diaugogomeitt  atrdght  gisaa  taba 
J,  wliieh  is  imniorsod  in  tlie  beaker  K.  eontaliiiiif;  the  mln- 
Uoa  of  acetate  of  copper  wider  exanunadon.  Sulphuric  acid, 
dilsled  with  water,  being  poured  Ihrougli  the  funnel  B,  lute 
bottle  A,  ooDtaiain^  proto-snIpbarM  of  irou,  a  coimoos 
I  of  BNlpboretted  hydragvi  is  imiDndJalely  evolved.  All 
tlw  joints  should,  of  ooursCi  be  [tcrfoctly  air-tigbt.  llie  water 
in  the  bottle  F  serves  to  wash  lbs  go*. 

6.  The  stream  of  iiulpburetted  hydregeD  should  be  passed 
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tlirough  Ibi!  Mlution  of  occUlo  of  copper  uatit  the  lattor 
■mcUji  atraiigljr  of  Ibc  gu,  even  tiUir  ah&kiDg  it  well.  Tlw 
blade  precipitate  of  sulphuret  of  copper  bo  produced  v 
•epanocd  by  filtcriug,  and  washed.  The  flllnte  is  Ibea 
DeutnluKd  bj  ainmontn,  luid  tr«kt(!d  bj  ozaUte  of  uninoaiB, 
wki«bwill  then  precipit«t«  Uk!  lime  in  tJM  atate  of  oxalate  of 
lime.  Tliin  precipitate  ti  voUuded  od  a  filter,  wnalied,  dried, 
and  igiitled,  ttint  ia,  hualed  to  rttd»«*a  iu  a  mnall  pUliiium 
crucible.  Ignition  oonverta  it  into  cnrboaale  of  lime,  and  it 
in  thi^D  weighed  n  Rudu 

7.  I'urc  verdigris  is  complcivl;  Holtible^  not  00I7  in  hydro- 
chloric acid,  but  likewise  in  aaimoDin,  and  with  the  help  of 
heat  in  dilute  sulphuric  acid. 

8.  Tlie  buyers  of  this  arliclo  generally  judge  of  its  Talnc  by 
the  brightness  of  its  colour,  and  by  its  dryncM :  by  robbing 
it  in  the  palm  of  the  band  witti  a  little  water  or  aaliva,  it 
should  fonn  a  smooth  piutc  free  from  grittinew. 

9.  The  bed  verdigri«  is  miiAo  nt  MaDq>cllicr  in  France. 
The  English  verdigris  b  made  from  the  rofUM  of  ejder,  and 
is  much  inferior  to  the  French. 
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SUOAR  Of  LEAD.    SALT  OF  SATl'RN. 


|Bl.  Acetateof  lead  in  used  ID  various  arts,  eepeciaUy  in  dying 
n^nd  calico  priDling,  and  is  on  that  account  an  important 
article  of  OOiiimerce.    The  salt  is  generally  met  with  in  white 
ociculur  cryslatliiie  lumps  of  a  aweet  astringent  flavour. 

2.  The  acetate  of  lead  of  coiumeroe  suiuelimeK  coDtaina 
scetalc  of  lime,  tlie  presence  uf  which,  however,  may  be 
detected  by  di*»olvina  a  [>ortitiri  of  the  sample  in  water,  pass- 
ing a  stream  of  sulphuretted  hydrogen  gas — (ste  apparntuf, 
page  7 )  through  tbe  solution,  in  order  to  pr«cipil8l«  the  whole 
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of  ibe  lad  in  the  tUtc  of  rolpbnnt  ( bUck),  filtering;  uid  tot- 
Ling  tbc  filtrate  with  a  Kiliition  of  oxalic  ndd,  or  of  buiazilaM 
pof  potath,  or,  bctt^T  >till,  of  oxalate  of  ommoata,  wkicfa  will 
tli«ii  (Htxluce  a  ]>r«clpitate  of  oxalate  of  lioio.  Inslcsii  of  add- 
in)*  a  solution  of  oxalate  of  amiDonia,  a  solutioo  of  oxalic  idd 
Ilia}'  Im  lint  poured  into  llie  flltraic,  and  an  exceu  of  aqueooi 
■mrnrtnt.  being  then  addeil.  irill  produce  a  wtiite  |>rK'i[Htact 
uf  oxalate  of  liiae,  if  that  eaiih  be  prcacnt.  niiiclwrcr  waj 
the  ptedpiiaie  ia  produced,  the  liquid  containing  It  sliould  bt 
^Wanni-d,  and  then  left  at  rtU  uinil  all  the  prei^ipitate  ha*  wi-Jj 
ttled ;  it  i.i  then  coUeeled  on  a  filter,  wubod,  dried,  aud 
niiiderately  Ignited  in  a  ptatinum  tn-ucible.  The  oxalate  of 
liini!  at  Gnt  buriu  with  a  blue  fiime  owing  to  tbu  oxyde  of 
cariion  product-d  i  tlit-  mmm  beoooaen  greji^  tbco  whiter  the 
ignition  having  now  convcrtod  it  into  corboitate  of  lime,  io 
which  state  it  is  wcigh<;d  after  cooling.  50  gruna  of  ca^ 
bonaio  of  lime  represent  28  of  lime,  and  oooseqnently 
79  of  acetate  of  lime. 

•'>.  If,  oiler  Mturnilng  the  filtrate  with  ammonia  the  liqoor 
lieteoMa  blue,  it  is  owing  to  tlie  pr«aeiice  of  copper  :  if  it 
.  remain*  c»lourl«u  but  beuuni»  bluc-k  hy  the  furtiitr  nddilicn 
of  li^ilroeulpburct  of  nminoiuu,  it  is  owing  to  tho  presence  oi 
Iron.  Tbc  proportion  of  thcce  tmpuritieai  however,  U 
gnnorollj  rerj  trifling. 
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I.  Thb  Mil  Is  of  Importance  m  Iwing  the  principal  Mmrw 
from  which  ooetic  add,  in  a  nion?  or  leas  purified  stale,  i* 
•)litaln«l  for  aereni]  proccaaea  in  the  art*.  It  is  often  co6- 
iiimioat4>d  bj  milphale  of  soda,  and  bj  chloride  of  sodina 
(cominnn  salt,)  or  of  potaaaluia. 

fl.  Hie  prcaence  of  lulphato  of  aoila  moj'  he  d«rtoctcd  and 
tMinutrd  hv  ni<-Hiti  of  aolulion  nf  chloride  of  barium,  in  tbfl 
fiJhwiag  muiaw.    %  given  weight  of  the  uli  U  w  >m 
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diBBolred  in  wster,  and  tbe  wlntioD  being  tested  by  oii« 
oF  clilari<I«  of  biu-iiim,  n  whiio  precipitale  of  Hulptiuu-  of 
burjta  n-iti  then  be  produced,  wkkb  sliould  be  <Mtk-ct(sl  uii  a 
filler,  iriuhml,  dried,  ignited,  and  weighted. — I17gr.  ofvql- 
plutcof  btu7ta=72  of  sulphate  otrtidii. 

3.  Cfaloride  of  aodtuoi.  or  of  }>uliLi»mni,  if  prvM*nt,  iiMy  U- 
pFMipitated  by  jiooring  into  tbv  wlution  of  the  ocetate  of 
aoda  above  mentioned,  Dome  colutJon  of  nitrate  of  silrer,  until 
a  pn^cipitute  caum  to  be  fonnvd.  The  liqnor  containing 
tlii>  prMiipitnIr  (n-liich  it  rhtoridoof  oilvcr)  i^hoald  be  sli^btly 
lioatf'd,  after  whicb  tbe  latter  is  collected  on  a  amall  filter, 
washed,  dri«d,  fused  tn  «  porcelain  crucible,  and  then  wdglieil. 
144  gr,  of  chloride  of  tUver^dO  gr.  of  chloride  of  aodinin, 
and  66  gr.  of  eUuride  of  jioiauluro. 

4.  Pure  acetate  of  aoda  is  white,  and  neutral  wben  tried  by 
test  papers ;  it  diMolvo  in  2.96  pMis  of  cold  water,  and  in 
A  parts  of  alcolud. 


ACETIC  ACID— See  (w^or. 
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1.  Tbe  |>n>ces«  by  irbii'li  the  quantity  of  real  acid  con- 
tniniul  in  ndd.i,  and  i<oiue«|Ut?nlIy  their  intrinsic  value,  if 
iiM'irrtiunctI,  ia  cnllcd  aciiiimiiry.  On*  of  the  most  conveoleiit 
metliiMl*  of  cffi-ciiiig  thin  obji-rrt  i»  ibat  llrst  prop«aed  by 
Dp.  Vrt,  by  m<;an4  of  an  twiut'otia  .-Milution  of  pure  amuKiiiiu 
of  a  standard  sti^ngth,  faintly  tinged  with  UlfflUH.  Tbe 
airejigth  of  the  aqueous  ammonia  Bbniild  Ik  90  adjusted,  tluit 
1000  graiits-measore  of  it  coDtain  exactly  one  «(|uivalMil 
(IT  graiun)  uf  amimnua,  and  conMH|«<Tntly  nuutmliie  exactly 
one  equivalent  of  any  real  acid-  Tlie  ^jiPt^ilic  gravity  of  the 
pure  waiur  of  ammonia  eniploytd  as  tut  for  the  jMiriKwr 
nbould  be  0'992;  and  lUOOgrainH-mwure  (100  divisiooB  of 
tile  alkalimeier)  will  tlieo  neutralise  exactly — 
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40  grains  oT  lulphuric  acid  (anfajdroos), 
37     do.     of  mari&tic  mcid  gu, 
54     do.     of  nitric  acid, 
60     do.     of  CTTStalized  acetic  acid,  &c 
and  N>  forth  with  the  other  acids. 

2.  -An  aqueoos  eolation  of  ammonia  of  the  above  strei^tii 
and  gravity  being  prepared,  the  addimetrical  procesa  is  very 
rimilar  to  that  practised  in  alkalimetry — that  is  to  say,  a 
known  weight,  for  example  100  grains  of  the  tainple  of  acid 
to  he  examined,  are  pcnred  into  a  sufficiently  large  glaH 
vessel  and  dilated,  if  need  be,  with  water ;  1000  grains- 
measnre  of  the  lest  liquor  of  ammonia,  slightly  tinged  bhie 
with  tincture  of  litmus,  are  then  poured  into  an  acidimetCT 
divided  into  100  divisioQB.  [An  alkalimeter  of  oonrse  caa 
be  employed  for  both  acidimetrical  and  alkalimetrical  ex- 
periments, the  only  difference  being  in  the  t«st  liquor  em- 
ployed  as  test,  which  in  the  present  case  is  soluti<m  of 
ammonia  of  a  known  strength,  whilst  in  alkalimetry  th«  teat 
liquor  is  a  sulphuric  acid  also  of  a  known  strength. — See 
Alkalimetry-']  The  operator  then  proceeds  to  pour  the  teat 
liquor  of  ammonia  &om  the  acidimeter  into  the  acid  nndtr 
examination,  until  the  change  of  colour  (from  bine  to  red)  oi 
the  test  liquor  of  ammonia,  and  trials  with  litmus  paper  (ne 
Alkalimetry)  indicate  that  the  neutralization  is  complete, 

3.  Let  us  suppose  that  100  grains  in  weight  of  a  sampla 
of  sulphuric  acid  for  example,  have  required  60  lUviriow 
(600  grains-measure)  of  the  test  liquor  of  ammonia  abofV 
alluded  to,  for  their  complete  neutralization;  then  the  pro- 
portion is, — 

100  :  40  : :  60  :  z  =  24. 

4.  The    sulphuric    acid   examined    contained,   therefo' 
24  per  cent,  of  pure  anhydrous  sulphuric  acid,  or  24  of  d 
acid,  plus  5-4  of  water,  that  is  29'4  of  pure  mouo-hydrat 
sulphuric  acid. 

5.  In  the  same  manner,  suppose  that  100  grains  weight 
hydrochloric  add  (muriatic  add)  have  required  42  divisi 
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(420  grftiiis-meuure)  of  the  nddiinvler  for  thdr  complric 
iKfltralixntioD,  (be  equivalent  of  hjdrochtoric  acid  gM  being 
87,  (he  proportion  ii, — 

100  :  a7  : 1  42  =  X  15-S4. 
The  li}r(lrochIoric  arid  examined  containod  therefore  IS-&4 
per  ecnt.  of  pure  or  dry  hyilrochioric  »cid  gaa. 

6.  Tbi«  method  is  extremely  convenieot,  both  on  account 
of  ita  great  accuracy,  and  the  rapiility  with  whioli  tlx! 
■mdysu  may  be  performed  i  a  fow  minulea  oiiiy  are  rciiuirud 
to  determine  the  quantity  of  real  acid  wiiicJi  may  thu*  br 
eetimated,  eren  to  one-flAi«ih  part  of  a  f;rain. 

7.  Instead  of  li<]uor  of  aniiumtia  of  thv  above  grxTity,  n 
•olntion  nontniniiig  one  ciitdvalent  iif  aiicillior  biwe,  carboiintr 
of  aodn  for  example,  may  be  urnd,  llius : — 

B.  Take  10,000  gmin^'miauure  of  distilled  n-aler  and 
difvolrc  therein  MO  grains  of  dry  or  anhyilroDR  cnrboiUUe 
of  N>dn  obtained  by  igniting  tlie  tiicurbonate  of  tliat  base; 
lOtK)  gratnu-mt^iutaro  ( 1(X)  alkali nMtrical  mcanirvs)  of  such 
ft  solution  corn-«pi>iid  therefore  to  one  equiraknt  of  any  acid, 
y.  The  girengtii  of  acid*  may  aim)  be  ascertained  by  deler- 
mining  the  weight  of  carUmic  add  which  n  given  qnantity  of 
adds  eipds  from  a  known  wdght  of  Incarbonalc  of  potash,  or . 
of  soda.     This  is  done  aw  follows : — 

1i«  operator  take*  a  Ixitttu  A,  whieh  has  a 
It  wide  raniith,  hot  which  in  capable  of  being  ber- 
4  nicticully  dosed  by  a  cork  perforated  with 

two  holes,  through  one  of  which  a  beut 
tube  t,  passes,  and  is  connected  with 
another  laigcr  tube  d,  filled  with  fused 
chloride  of  calcium  ;  through  the  other 
hole  a  tube  «  is  iulroUuced  iiiillidently  long 
to  reach  the  bollooi  of  tha  bullle  A.  The 
cork  with  il«  two  tubrx,  one  of  which  it 
filled  with  chloride  of  calcium,  is  then  »e- 
curatitly  wdghcd. 
quantity   of  bicarbonate  of  soda  than  is 


J 


* 
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ivquircd  for  Mturadon  m  then  introduced  into  the  bottle  A. 
Riiil  a  ^mall  vcssol  (a  glus  tube  closed  at  one  end  uuwen 
be^t)  i^  tlion  tilled  with  a  weighed  quantitj  of  the  acid  to  be 
vxamineil,  nnd  is  aldo  put  into  the  bottle  A,  taking  csre  thu 
tlic  aciii  ilocs  not  come  in  contact  with  the  bicarbonate  of 
fain,  whii^li  is  easily  avoided  hj  putting  the  tube  containing 
till-  ucid  in  an  upri^lit  position,  and  leaning  against  the  sidei 
of  the  bottle  A,  and  the  whole  is  accurately  weighed.     The 
bottlu  is  then  to  be  closed  with  the  cork  prepared  u  above 
ilirooteil,  and  the  apparatus  is  iiliaken  or  gently  jerked  so  a> 
til  upset  the  tube  B  containing  the  acid.     A  disengagement 
of  carbonic  acid  immediately  takes  place  from  the  decompo- 
sition of  the  bicarlmnate  of  Boda  by  the  acidj  the   water 
wliicli  is  mecliaiiically  carried  off  by  the  carbonic  acid  con- 
ilenseii,  or  is  ubsorUnl  by  the  fused  chloride  of  calcium  in  the 
tulx-  tl.    When  all  disengagement  of  carbonic  acid  has  ceaaed, 
r-vcii  after  slmking  the  apparatus,  the  bottle  A  should  be 
pliin^^ed  into  a  water  bath  heated  to  above  100°  Fahrenhdt, 
whilst  the  operator  sucks  up  at  /  the  carbonic  acid  gai 
cotitaiiieil  in  the  Iwttle,  and  which  is  then  replaced  by  the  air 
ivliich  enters  by  the  tul>e  e.     The  apparatus  should  now  be 
wiped  dry,  and  after  cooUng ;  it  is  wciglicd,  the  lose  of  weight 
indicates  the  quantity  of  carbonic  acid  e](i>etled,  and  conse- 
quently the  soturating  power  of  the  ocid  employed ;  44  grains 
of  losa  represent  40  grains  of  dry  sulphuric  acid,  37  grains 
(if  dry  hydrochloric  acid  gaa,  or  one  equivalent  of  any  other 
acid,  from  which  the   per  centiM;e  is  cosily  calculated    by 
a  simple  rule  of  proportion.     Or,  iasteod  of  this  apparatus, 
that  of  Drs.  Freseuius  and  Will  may  be  used  exactly  as  is  de- 
scribed for  the  estimation  of  alkalies  by  that  method ;  but  in 
either  case  the  balance  used  should  be  sutKciently  delicate  to  in- 
dicate small  weights  when  heavily  laden. — See  Alkalimetry. 


jERDGO.— See  Acelate  of  Copper. 
ALBATA.— See  German  Silver. 
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SPIRITS  OF  wiNE-si-iitrrs. 

1 .  The  »pirit«  of  wiiw  of  rommi^rce  i*  naKaliMy  a  iDisturo 
of  aloohol  »nd  natcr,  which  wntuns  b«ndca  &  very  miall 
proporlion  of  a,  peculiar  oil  deriv^^  iVom  the  euhstaocej  tfota 
which  Ihc  spirit  has  beoo  obtained. 

4.  The  proportion  of  a]cob<^  conuuncd  in  spirits  of  vine,  or 
its  ttmtgth,  i*  generally  awcrtniiuid  \ij  itn  HpoHHc  grnvilj, 
wliicb  is  bi»t  <Ii.-ti9iiiiRcd  \iy  inrani>  of  a  dclicnti:  iMilnncv,  bat 
for  whiiih  purpose  nn  instrument  cnllcd  the  h^Hntmeter,  or 
alcxAobnrtrr,  is  more  gcnornlty  empUijcd  on  Account  of  the 
tWilitj-  of  iu  flpfiticnrion,  and  of  the  mpiditjr  with  which  th<> 
rxpi-rimrnt  can  be  performed,  'i'horc  urc  Kvoral  fortDB  of 
hjrdrnmelcrs,  but  the  initrTiment  always  coosists  of  a  hollow 
bnib  of  glitw  or  of  metal,  with  a  count«rpoiiK- 
below  it,  and  a  slender  stem  above,  illviiled 
into  a  certain  number  of  dejtrees.  A  utrt  of 
tables  la  generally  sold  wttli  the  inHtriimrnt, 
by  ooniiultiutc  which  tht;  upedfic  gravity  of  thf 
spirit  is  easily  ascertained,  after  ubHervinj;  IbK 
degree,  upon  the  stem,  to  which  the  ia.itruiuent 
sinks  OQ  being  iiuiuersed  In  the  npirita  under 
exuminBtiuii. 

3.  The  following  figure  n-prwwitu  Stkcs's 
HydromotRT.  Tlint  inxtrnmrnl  ronniitx  of  n 
bnus  ball  A,  through  which  n  flat  stem  II 
I  passes,  loaded  at  C,  and  which  is  divided  into 
1 1  equal  parts,  each  of  which  is  subdiTided 
into  two  |>art«.  £ight  weigSla  are  tiold  with 
the  iniitrunirni,  which  serve  fur  di-tt'rinining 
the  grarily  of  liiiuida  which  iirit  heavier  than 
water. 
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[4.  Tlic  mixture  of  aloohol  and  of  wat«r  in  sadt  f^jitxtwiva, 
b5 
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that  &t  60°  Fahr.  it  has  a  specific  gnvitj  of  0.92,  is  called 
standard,  or  proof  tpirit,  and  it  consista  of  about  equal 
parts  V  weight,  of  pure  alcohol  and  of  water.  We  repro- 
duce here  a  table  taken  from  Dr.  Ure'a  Snpplement  to  hia 
l5ictionary  of  ArtH,  Manufactures,  and  Mines. 

S.  Correspondence  between  specific  gravity  and  per  cents, 
over  proof  at  60°  Fahr. 
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1S.3 

.SOU 

28.0 

.9000 

n.8 

.9180 

10 

.0300 

19.1 

.8818 

28,4 

.91H4 

is.s 

.9193 

0.7 

3IS4 

163 

.8823 

2H..1 

.WOB 

IS.U 

.9196 

0.4 

3980 

16.4 

.seid 

38.0 

.iliXJ 

14,8 

.0300 

Proof. 

39n 

16.1 

.8039 

■i7.B 

..QDIA 

14.& 

llndci 

flTCf. 

.9306 

17.1 

,8833 

27,* 

.!)l)i  9 

U.2 

.9304 

0.S 

.9399 

17.S 

.88311 

27.3 

„'»()23 

13.!) 

.9207 

0.d 

.9403 

173 

.88  40 

97.11 

.WX 

I3.<i 

.9210 

0.9 

.9407 

18.3 

MI3 

311.3 

-SOSO 

13.4 

.9214 

1.3 

.9411 

18.9 

.0847 

3e.a 

.S034 

13.1 

.9318 

1.0 

.9416 

183 

Mil) 

ae.i 

.0030 

12.a 

.9223 

1.9 

34)9 

19.3 

.8064 

itfi 

JI04I 

12.1 

.933B 

9.3 

3423 

19.7 

.B8S8 

£i.8 

.MtS 

12.3 

.9339 

7^ 

3430 

90.0 

] 

.WCI 

S6.6 

.904» 

13.0 

.9333 

3.8 

3430 

30.4 

1 

■SBfiG 

3i.3 

.&062 

11.7 

.9337 

3.1 

34.14 

30.4 

1 

MMS 

SS.U 

.90i6 

11.4 

.9-.>4l 

X4 

3437 

31.3                    I 

.8M7i; 

24.U 

.9U6U 

11.1 

J>244 

3,7 

3441 

21.0 

.HKifi 

24.S 

.UU81 

10.U 

Jf24U 

4.0 

3444 

213 

.88  7  B 

■i4J) 

.90(i7 

IU.C 

S'Si 

4.4 

3440 

333 

.88113 

■,i4.0 

JiOJl 

lOJ 

.9244 

4.7 

3463 

33.7 

.nSHM 

2X8 

J>07S 

lu.o 

32h9 

4.* 

3i6e 

33.1 

.0800 

23.6 

S*T9 

9.7 

32BB 

5J 

MOO 

t3.» 

.0094 

23.3 

swt 

!l.4 

.9aB7 

9.7 

3484 

333 

.0007 

33.0 

.9004 

9.2 

.9370 

8.0 

.9K8 

34.3 

.0!>01 

22.7 

.9000 

8.9 

3274 

0.4 

.9473 

24.7 

L 

.0004 

22.5 

son 

8.6 

33TS 

6.7 

3478 

aki    i,         J 
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'urn 

rmOM, 

R»Rt*t 

fV<C>M. 

*pali 

fwCIM, 

timrttr. 

tMant 

Onvilr. 

i,~M>  ri( 

OMiai. 

tlafvnrt- 

.»4M 

».» 

Mn 

41.1 

.9742 

CIJ 

J874 

83.3 

S*M 

aA.<) 

J)GI& 

4I.T 

.9746 

SSJt 

.M78 

84.0 

.»4«a 

Sli.3 

JWl!> 

4i.1I 

jnut 

ita.9 

J»9t2 

84.C 

MOi 

SU.7 

i)633 

4aa 

.97M 

BIJ) 

.SBB6 

U.3 

.04M 

37.1 

.M27 

4M 

.9758 

«4.8 

.OTsm 

a* 

MM 

:(7JV 

.Wi31 

43.9 

siei 

fiU 

.8894 

SCA 

.9S0il 

»lj> 

JKJK 

44.4 

-•y-rit 

06.0 

J>a9B 

«e.9 

Mtt7 

se.4 

.•)n.ne 

45.  II 

■UTTO 

116.7 

*9«1 

87.4 

^11 

9HJB 

.9643 

43.5 

JII74 

67.4 

.990« 

M.« 

Mia 

29J3 

Mti 

4S.I 

JII78 

68.0 

.9910 

U.A 

.»SI9 

29.7 

.9650 

46,7 

.S';h3 

68.; 

.9914 

89.1 

ssaz 

sal 

.9^64 

4T.3 

J^Bli 

»t.4 

.9918 

a9.« 

M7S 

3U.6 

.9667 

4T.9 

.n79P 

70.1 

.V933 

90.3 

J)J30 

SIjO 

M6I 

4S.fl 

.rti 

70.8 

.9938 

90.7 

SM4 

3L« 

.91165 

4<>.l 

j.7»a 

71.4 

:S9«I 

«I.S 

.9SM 

31.1 

.9469 

49.7 

jteoi 

73.1 

.SUM 

9I.T 

.Bn42 

39LS 

.«e74 

S0.3 

.ilBOfi 

73.8 

.»9se 

934 

.one 

>s.e 

-M77 

B1.0 

JtBin 

73.A 

.8943 

9M 

-SSM 

3S.3 

Mt\ 

S1.G 

.9814 

74-1 

J»»W 

9»A 

JS53 

SJ.7 

MU 

S3.3 

.9616 

74.8 

.9968 

994 

.ntA7 

313 

MB» 

A3  B 

.9833 

75.4 

JiOSl 

»44 

JIMI 

34  h 

.9093 

53  J 

,9656 

78. 1 

•U9MI 

tHA 

M6& 

W.1 

.9697 

MJt 

.»H30 

76.7 

.fWBS 

9».4 

«M9 

S6.e 

.9701 

G4.B 

.9B.14 

77.3 

.tose 

»SA 

.M7S 

S«.l 

.970i 

A&S 

.9838 

79.0 

.9979 

96.4 

.9577 

36.6 

.9709 

»li.3 

.9H43 

78.B 

.0974 

96.B    ' 

^BO 

B7.1 

.97)3 

i6.n 

.9X16 

79.3 

.9978 

974    1 

.9584 

37.6 

,9718 

J7.fl 

.9SS0 

79.8 

.9983 

ST.T^ 

.gS8B 

38.1 

.973* 

AB3 

.9B«4 

H0.4 

.9988 

MjH 

S$&3 

S8.6 

.U73rt 

S9.0 

.9BAS 

Kl.l 

.9900 

m3I 

S6M 

30.1 

.9730 

49.7 

.9US'2 

BU7 

.9993 

99.il 

.9599 

Mot 

\  JI60T 

30.e 

.9731 

60.4 

9U86 

H3.3 

.9W7 

99JH 

40.1 

.97311 

Gl.l 

.9878 

t'iJt 

l.OOUO 

t.oo^l 

40.6 

1 

S.  Aa  dpiriu  of  wiae  is  an  exdiublc  article  cliitrgcd  with  i 
heavy  diilj',  |>roporliouaUr  to  ibt  Htrt-ngth,  And  the  nuuiti- 
facture  or  iluliilatiun  of  wliich  U  frtU'rcd  by  very  dtriii;;vnt 
rrgulfttioiw,  it  is  on«n  adultcrntvil  in  various  wajj  ;  .nuch  a^ 
by  on  additiiin  of  sugnr,  or  of  extractive  matier,  by  vrhtch  itt 
n}ipar(tnt  .-ilrc^Dgtb  if  diminished ;  or  by  turjieiitinc,  I'unl  nod 
wood  luptha,  pjrrolignous  add,  which  an>  #oinmin»-ji  fraudu- 
lemly  added  in  guffici«iit  quantity  to  wiabk-  the  article  td 
imas  under  the  name  of  one  or  llie  oihia-  of  these  ><ul)staDce)t, 
and  thus  to  e;Jcapo  the  duly. 

7.  If  sugar,  extractive  matter.or  tarpciitine.havc  been  added. 
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ttic  best  w»7  of  RsccrUuniDg  titc  quanlitjr  of  nlcoho)  pnsent, 
con«iit«  in  dietilling  a  portion  of  tlui  Mtinpli!,  nud  taking  tbo 
specific  grority  of  tli«  distilled  portion,  which  on  reforrlDg  to 
tbe  tal>le  above,  will  indicate  tlie  per  cpntagc  of  alcohol. 

8.  Til*  aibnixtut*  of  alcohol  to  wood  uaptba,  or  rather  tlml 
of  a  small  tjuaiililj'  of  wood  napilia,  or  of  pyrolignoue  actd  to 
a  larxe  pro)>orli(m  of  alcohol,  ia  a  tVaud  which  has  b««n  rk> 
pto<l<^d  by  Dr.  Uw,  who,  hiivii)]|[  examined,  at  the  request  of 
tlic  Board  of  Cuilomx,  NimplfM  of  <*rtaiw  part-el*  of  goods, 
r«prvitcnt<,i)  a*  Iwing  wond-nnplhn,  mid  which  had  betn  at 
Artl  detained  on  BUSl»eioD,  ■iicoc''jIci1  in  cxtnblioliitig  tliat  t)i« 
m-callcd  wood-naptba  eooMStcd  almost  rntirt'l^  of  alcohol, 
slightly  disguised  by  a  nnall  proportion  of  pyrolignous  acid. 

9.  The  process  r«)Conimendcd  by  Dr.  Ure,  for  the  detection 
of  alcohol  in  wood-spirit,  is  as  follows  : 

10.  "Asmall  quantity  of  nitric  add  of  specific  jfravity  1-4.^, 
is  firrt  to  be  added  to  the  spirit  under  examination,  which, 
if  alcohol  is  present,  will  inuncdialely  produce  an  etfarve^- 
4-eiice  of  nitrous  ether  p;as.  whicli  may  be  recognized  as  sucli 
by  it*  odour.  The  inlxtiirtr  is  tlieu  trealed  by  a  solution)  of 
loerciiry  in  nitric  acid  (which  i»  prtipiired  by  [lissiilviiig 
100  gr.  of  mercury  in  oni;  Huid  ounce  of  nitric  licid,  with  tlie 
help  of  bntt).  Soon  nflitr  tliin  addition,  and  Kxjietrially  with 
the  help  of  a  gentle  heat,  the  mixtiirfl  b-gins  1«  fiflervt-jcv 
and  to  evolve  thick  etherfral  vapoiin  ;  should  the  effer- 
vescence become  too  tumultuous  or  Tiolmit,  it  must  lie  quelled 
by  inimediaiely  withdrawing  tlio  lire,  and  cooling  the  vessel. 
A  yellowish  grey  proeipitate  falls  down,  which  is  ftilminale 
of  mercury,  and  which  should  be  inunediatcly  separated  by 
difcantiog  or  filtnring  the  liquor  from  it,  wii^liitig  the  pre- 
•'ipitatc  on  the  filter  with  a  little  dialiUed  water,  and  care- 
fully drying  it  at  a  lu^nt  whicli  BiuM  not  exceed  UKf  Fuhr. ; 
after  whicli  it  is  wnglied.  Tht-  quantity  of  fulminate  of 
mercury  obtained  is  nearly  equal  to  tliat  of  the  alcohol  con- 
taioed  in  the  wood-spirit ;  and,  at  any  rate,  the  fonsntion  of 
the  detonating  salt  is  (|uite  eharactertHttc  of  lite  proKtvcn  <if 
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■Icobol,  sinee  wood-spirit,  treated  bj  ntttic  acid  ftod  mer- 
cury or  ulver,  e»a  prwlnce  no  fulinionlc  of  silver  or  of 
mercury." 

1 1 ."  The  operator  will  bear  in  mind  Ibai  futmiuate  of  inercarj 
Uid  fulminate  of  Hilrcr  ore  dunjtemuslj'  ^xj^ootre  ooupoanda, 
which  Hhould  be  hiindU.il  with  ihv  utmoit  cnutioti,  — p*"ftHy 
tbc  fulminate  of  Milvcr.  In  o»tlvctinf[  that  lobstancCt  it 
should  not  be  touched  witli  any  tlung  hard,  for  fulminate  nt 
silver  ha»  bncn  known  to  4!X|>lodc  by  contact  with  b  glMf 
rod,  «r«B  under  watvr.  Kuluiinato  of  mcrcojy,  howenc; 
ox{>]odM  leM  readily,  anil  should  be  prcfunrd.  For  tiw  por- 
poTC  of  coUecting  thcH  compounds,  the  feather  of  t  quill 
sbotild  be  uHxl ;  and  if  the  qtuintity  is  at  all  oonsidfir&blet 
that  is,  if  it  cxoocds  a  IVvr  grains,  it  should  be  collectMl 
in  wrerai  dltcrs,  so  u  to  bondlo  only  small  portioos  at 
a  time.  Dviriof;  the  orolation  of  the  ethereal  vapours,  abore 
alluded  to,  all  approach  of  flame  should  be  carefully  avoided." 

I'J.  According  to  Dr.  Urei  (liebQncrileriafordiHliagaishing 
wood  naptha  from  akohol,  and   asccriaJuiiiK  whctlier    ||^ 
former  is  genuine,  or  illegally  iuix«d  with  ulc-oliol,  oni  tl^H 
following ; — 

,13.  1st.  The  boiling  point  of  pure  wood-uapUufspirit  is  *t 
least  20"  Kahr.  below  lliat  of  alcubol  of  tlic  same  gravi^, 
and  it  exhales  the  cliarui^tcriitie  pungent  and  oQonaive 
odour  of  atdeiiydc.  Tims  Dr.  L'rc  found  the  boiling  [loint 
of  pure  wood-spirit  and  of  pure  alcohol  to  be  as  follows  :— 

Sp.gr.  a.B'O.  BaiHafipaiitl^acod-tpiriim'Fartr.rftttaiiol  ISO'FoAr. 
d«.     0,eS!.  lb.  do.  Itn"  <b>.  171.5 

If  10  percent,  of  naptha  be  luistHl  with  alcohol,  tbe  boilii^ 
pi^nt  la  lowerwl  at  least  6"  Falir. 

14.  2ndly.  Vi'h<;n  nvftilit^d  nnpthAorsp.gr.  0.870  is  dlitilled 
along  with  a  grvnt  qimntity  of  iinslated,  powdered  iguiek 
lime  in  u  retort  plunged  in  boiling  water,  the  npiril  come* 
over  with  Jin  gravity  uncliiingcd  ;  whereas,  if  geiiuinu  alcohol 
or  ft  mixture  of  alcohol  with  napiha  be  dintilleU  in  the  sum* 
way,  the  distilled  portion  ia  nearly  free  from  water,  and  of  « 
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gnritj  under  0.800  or  70  per  oeDt-  ovrr  proof  M  th«  Km- 
pcratiirc  of  GO"  Fnhr  ;  wood-spirit  having  apparontl;  a 
greater  atfinitj  for  water  than  aloc^iol. 

12.  3rdly.  Wheavateria  added  to  alcohol,  the  specific  gTAvitjr 
cf  tbe  liquor  bcromes  reduced  io  a  greater  proportion  tban 
when  wood-spirit  of  the  same  graiity  ad  the  alcoliol  ia 
^al«d  with  llw  some  quaalitj  of  water.  Tbua,  for  example, 
if  alcohol  of  a  given  denaitj-  ia  diluted  with  a  «ert&iu  quantity 
of  water  so  OS  lu  bring  it  to  ap.  gr.  0.920,  woo<I-«])irit  of  the 
aauie  urigiiial  gr^irity,  and  diluted  with  the  aunie  quantity  of 
water,  will  become  uf  !<p.  ^r.  U.92G  or  0.927. 

16.  Dr.  ITre  lutya  that  cauijtie  polA*h  in  powder  ia  the  inral 
dolioalf-  t(vil  for  tlte  d«tectkui  of  wood-apirit  in  alcohol,  for  if 
wood-tpirit  I*  prewtil  tli«  liquor  aMume*  ibcn  n  brown  coloar. 
wliibt  pulverised  potnxfa  doea  not  allvr  the  colour  of  pure 
alcohol,  even  afti-r  Mveral  hount,  and  it  u  only  after  a  whole 
day'a  eontart  (hat  a  focble  yellowivli  tinge  i«  tlien  developed. 
But  if  th«  nli-oliul  rontuinn  only  '2  [ler  cenL,  or  creti  I  per 
cent,  of  wood-npirif,  it  turtiia  yellowish  in  the  course  of  ten 
miauted,  and  brown  in  half  an  hour. 

17.  The  Bpccitic  graviiy  of  perfectly  pare  alcohol  is  from 
0.79:^  to  0.800  ;  but  by  mere  distillation  the  stronger  spirit  doea 
not  yield  alcohol  of  a  leas  spocific  gravity  than  0.830-  The 
alcohol  of  shops  never  exoeeds  0,835  or  0.840.    See  Bratufy. 


ALE.— See  flrtr. 
ALIZAKI.~.'!c«  .VadtUr. 


b  ALKALIMETRY. 

ni«  object  of  albaliiuetrical  operaiions  is  to  de- 
ft the  quantity  of  cauHtic  alkali,  or  of  carbonate  of 
alkali,  contained  in  ili«  potash  or  aoda  of  coionieroe.  These 
operation!!  are  liuipie,  accurate,  npid,  and  easy  ;  they  nuty 
be  said  to  eunsist  Jo  |iourtRg  on  ■  wdglicd  portion  <if  th« 
sample  of  potash  or  of  soda  under  examination,  a  cetlAin 
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qaantitjr  of  an  Kid  of  a  knonn  strength,  iiiitil  th«  alkali  u 
uturated,  that  is  to  say,  until  the  neutralizing  point  ia  lut, 
which  is  ascertained  hy  meaaa  of  litmus  paper  as  will  be 
described  presently. 

Fig,  1.        The  instrument  from  which  the  name  (^  this 
method  of  analyzing  alkalies  is  derived,  is  called  an 
aVtalimeter.      Figure    I    represents   Gay  Lussac's 
alkalimeter  ;  it  is  a  glass  tube  about  14  inchea  high, 
and  half  an  inch  in  diameter,  capable  of  holding 
more  than  1000  grains  of  water.     It  ia  graduated 
accurately  from  the  top  downwards,  into  100  divi- 
uona,  in  such  a  way  that  each  division  containa  10 
grains  of  water-     It  has  a  small  tube  b,  communi- 
cating with  the  larger  one,  which  small  tube  is  bent 
and  bevelled  at  the  top,  e.     This  very  ingeniona 
(y[  w  instrument  was  contrived  by  Gay  Lussac,  and  is  \y 
&r  more  convenient  than  the  ordinary  alkalimeter, 
as  by  it  the  teat  acid  may  be  unerringly  poured,  drop  bj 
drop,  as  wanted.      The   only   drawback   to  Gay   Lossac'l 
alkalimeter  is  the  fragility  of  the  small  side  tube,  b,  on  which 
P^  2        account   the  coDunoa   alkalimeter,  fig.  8,   (aee 
.-'.  infra)    ia    more    generally    used,    becauae,    u 

it  has  no  side  tube,  it  is  not  liable  to  be  to 
easily  broken  ;  but  then  it  is  less  maoageahi^ 
requires  greater  steadiness  of  hand,  and  doea 
not  give  such  accurate  results,  a  portion  of  the 
test-add  being  often  wasted  in  various  vaja. 
Gay  Lussac's  alkalimeter,  therefore,  is  preCsr- 
able  ;  and  if  melted  sealing  wax  be  run,  or  gntta 
percha  pressed  into  the  interstice  between  tha 
small  and  the  large  tube,  the  instrument  it 
thereby  rendered  much  less  fragile 
2.  The  following  form  of  alkalimeter  represent«d 
he  here,  which  I  contrived  some  time  ago,  aod 
which  is  a  modificatioii  of  Schuster's  alkalimeter, 
will,  I  think,  be  found  more  convenient  still  than 
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UmI  of  Q»y  LnsMC.     It  coiuinta  of  a  (clniw-tubc,  A,  of  tbe 
•ftOM  diioeiidiiHid,  anil  (nwlunlixl  iu  tlu!  Mtan  manner  u  that 
of  Qaj  Luitsnc ;  liul  it  is  proTiili:i]  willi  a  glun  font,  and 
the  up|H!r  [lurt.  It,  i*  nhnpcd  tiko  tli«  nvck  of  an  ordinary 
jla.-w  bollln.     0  i*  a  ItiiUi  blown  from  a  glaxi  tubOiDne  end 
of  wliich  ii  ground  to  tit  the  ni-rk,  B,  of  th«  alkalintctvr, 
likfi  nn  onlinary  glaM  stopper.     This  bulb  is  drawn   to  a 
capillHry   point  ot    D,  aoil  has  n  gomowhat   large  opening 
at  K.     With  this  instrument  the  acid  tcst-Iiquor  id  perfectly 
uniler  tlw  control  of  the  operator,  for   the  globular  joint 
at  lop  enable}  him  to  sue  ttie  liquor  before  it  acIuaUy  begins 
to  drop  out,  and  be  can  then  regulatti  tbe  pouring  to  ihe 
greatest  nicety,  wkihit  iu  morv  stib.itutiitol  form  renders  it 
mnch  le.li  Umble  to  MKidunls  than  tlittt  of  Guy  Liuaac     Thv 
glawffool  is  extftinel]'  convenieul,  and  ia  at  tlie  some  time  m 
great  additional  seeurily.     See  No.  35. 
f^o.  3-        ^'  ^^  ''^^  t'"!  ■^oininun  alkaU meter,  fig.  3,  i»  uxcd, 
the  operator  iiiu.it  <'urel'iilly  pour  thu  arid  from  it, 
by  cUning  the  tube  with  his  thumbs  so  na  to  allow 
tbe  add  to  trickle  in  drop;  aa  occasion  may  m|uir« ; 
and  it  is  well  also  to  iane«r  the  lip  of  the  tube  with 
tallow,  in  order  to  prereut  any  purtioa  of  the  ti«t- 
,,•  acid  rrom  being  wasted  b;  ninuiug  over  llie  outside, 
alter  |)ouring,    wliich   ai.-eident   would,    of  oourM, 
render  the  aual^!ii!i  altogether  inui^euruie  and  worth- 
lea*  ;  and  for  the  luune  rewKin,  after  having  ocioit 
begun  to  pour  tbe  acid  from  tlie  alkiilitneter,  by 
allowing  it  to  trickle  between  the  thumb  nnd  tbe  lip 
of  the  tube,  as  above  mentioned,  the  thnmb  must  not 
be  removed  from  the  tube  till  the  end  of  the  espcri- 
metit,  for  otherwise  the  portion  of  acid  which  ad- 
heres to  it  would,  of  eourso,  be  wastc<l,  and  vitiate 
the  rcault.     With  either  of  the  alkalimch^ra,  tigs.  1  and  •■!, 
this  uncomfortable  precaution  is  not  required,  the  acid  falling 
natui-alij,  drop  by  drop,  from  the  small  lube,  by  inclining 
the  alkalimeter. 
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4.  TliArc  are  MTCnJ  other  fornvi  of alluJimeter,  anch  as  ihoM 
of  Dp,  Urr,  Mr.  Jiunit^on,  mini  oihrm,  but  wliidwTer  kind  U 
eliaMn,  Iht?  process  it  the  tniTii^ :  namcljr,  pouring  cnrvfuU; 
tho  acid  into  th«  (olution  of  the  alknli  under  vxuninKtioD 
until  the  D«utrilixiDg  point  is  obtftined,  as  will  be  ulicmra 
pruentlj. 

mitPAIUTIOK  or  TIIK  TKRT-ACID   FOR  rOTABH. 

5.  l^e  test-acid  geucndly  prefured  in  nlkalimetrical  asMja 
it  ralphuric  acid  uf  hui-Ii  a  strength  ttint  «u;li  divLtion  (or  10 
gTaind-uieix»ure)  of  ihc  nlkulimi'ter  imtiimvn  r.xuctJy  one  grain 
of  purv  potMh.  All  acid  of  tliat  jHirticular  Mreogth  is  pre- 
pared ad  follows  :— 

6.  Take  1 13.4  grains  of  pure  nmitml  and  anhydrous  car- 
bonate nf  soda,  and  digoolve  tlu^m  in  about  five  ounces  of  bat 
water.  [Aiili)'dr()us,  that  is  dry,  neutral  carbonate  of  sotta, 
may  be  inade  by  keeping  a  cerlaio  quantity  of  pore  blcar- 
banali!  of  mmIa,  for  a  »liort  limtv  a>  a  dull  licnt,  in  a  pluliiium 
uruciblft,  by  wbich  menni  it  is  converted  into  the  neutral 
carbonate,  free  from  watiM-.]  This  quanti^,  nameJy  ItS^ 
grains  of  neutral  carbonato  of  soda,  will  saturate  exuctly  tbe 
same  qUEinlily  of  sulphuric  acid  that  100  (j^inx  of  pan 
potasb  wouliL  Mix  now  one  part,  by  measure,  of  concon- 
trated  sulpburic  aeid  with  10  parl^  by  measure,  of  water, 
utd  as  it  Is  advisable,  where  alkali  metrical  assays  bavt 
frofjueiitly  to  be  made,  to  keep  a  stock  of  test-acid,  mix  lOOO 
grains-mea«ure  of  coiieeulrated  auljihuric  aeid,  with  10,000 
grmns-ntcaHnre  of  water,  stir  the  whole  well,  and  allow  it  to 
OOoL  When  quite  eold,  (ill  the  gniduuced  alkaUniet<?r  with 
the  cold  diluted  acid,  juit  uiuntiimed,  up  to  tbe  pi>iut  marked 
0",  taking  the  under  line  of  the  liquid  as  the  true  level,  and 
wliUst  stirring  briskly  witli  a  glass  rod  the  aqu<xius  solution 
of  tbe  112.4  grains  of  neiitriil  carbonate  of  soda  above  alluded 
to^  drop  the  acid  from  the  alkalimctcr  into  the  vortex  pro- 
duced by  Htirring,  until  by  teiiting  the  alkaline  solution  with 
a  strip  of  reddened  litmus  paper,  after  each  addition  of  txpA, 


i 


If 


ALKAUMETRV.  IB 

it  is  found  that  It  no  longer  dioim  an  nlknline  T«actKMi. 
(which  b  kuovm  bj  Iho  vlrip  of  rcddene<l  UtmuH  paper  not 
being  rendered  Uae,)  but  on  the  c^ntrniy,  indic»l«H  that  a 
Tet7  slight  exeew  of  acid  is  ptvmrnt,  (which  U  known  by 
testing  witli  blnu  litmaM  papt^,  which  will  then  tura /tiintfy 
red.) 

7.  If  Aft«r  hmring  thus  exhausted  tkt  vAole  of  tlw  100 
divi^ionn  (1000  grniriH-inoASiire)  ot'  ihr  dilntcd  nrid  in  the 
&l)ialiinricr,  Iht  nmtrnlization  is  found  to  be  exactly  attAiiMiil, 
it  is  ■  ]iTOof  that  the  test-acid  is  right. 

8.  Ttot  stippoae,  on  the  contrary,  that  only  80  diTtaon  of 
the  arid  in  lh«  aDcaHineler  hure  lieeu  required  to  neutraltM 
the  alknlinc  sc^ution.  It  ts  then  n  prM^  that  tite  tMt>ncJd 
is  too  strong,  it  itMut  therefore  l>«  further  diluted  with  water, 
to  bring  Jt  Id  t\w  standard  ^Irength,  which  is  done  by  adding 
20  mea^ureit  of  water  to  every  80  iDMMires  of  the  and. 
This  is  best  aceomplislied  by  pouring  the  whole  of  the  acid 
into  a  loTKe  gliw» -cylinder,  ancumtely  dirlded  into  100  parts, 
until  it  reiidicJi  Itie  scrnlrh  or  maric  rorrc^ponding  lo  60  Dwa* 
■un-M ;  the  Tr«t  of  the  glw^  up  to  ](X>,  is  then  filled  up  with 
wiit(T,  so  that  the  same  quantity  of  r«a)  acid  will  now  be  in 
the  100  mmsures,  as  was  contained  Iicfore  i»  SCl  nieosura. 

9.  Tlie  above  test-acid  being  thus  adjusted  for  the  al> 
kalimrtrical  nw&y  of  potash  may  be  Ube.iled  lest  mZ/iftiiric 
acid/or  pataxh.  Each  degree  or  division  of  ttm  alkalimcter 
of  such  an  acid  represents  one  gnun  of  pure  potash. 

10.  WhcJi  a  stock  of  test-acid 'baa  been  thus  prepared,  it 
sliould  be  kept  in  well -stoppered  fiasks,  otherwise  evapora* 
ti«i  taking  place  would  JncrMM  the  quantity  vf  add  in  the 
remaining;  built,  and,  of  course,  render  it  valuelets  as  a  teat- 
id  until  re*Bdjiisted. 


PBKl-lltATtOX  or   TlIK  TK8T-AC1D  FOB  SODA. 


II.  Like  for  potash,  the  Uisl-neid  generally  preferred  in 
alkali  metrical  asr^ys  of  eoda  is  sulphuric  acid,  but  it  must  be 
m  adju^t^  that  100  divisions  (1000  grains-measure)  of  ftcid 
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will  ezactljr  neutralize  16.87  of  pure  utfaydrons  nentnl  eu> 
boDftte  of  sodA,  that  quantity  containing  exactlj  100  giaina 
of  pure  Boda. 

12.  DiMoWe,  therefore,  168.7  grains  of  pure  anhjrdroua 
neutral  carbonate  of  soda  (obtained  as  indicated  before^  see 
No.  6)  ia  five  or  six  ounces  of  hot  water,  and  prepare  in  the 
meantime  the  test  sulphuric  acid  by  mixing  one  part  hy 
measure  of  concentrated  eulphuric  acid  with  about  9  parts 
by  measure  of  water,  and  stir  the  whole  thoroughly.  When 
the  mixture  has  become  quite  cold,  pour  1 000  gTains-meaaare 
of  the  acid  into  the  alkalimeter,  that  is  to  say,  fill  the  alkaH- 
meter  with  the  diluted  acid  up  to  the  point  marked  0°,  taking 
the  under  line  of  the  liquid  aa  the  true  level,  and  then,  whilst 
etirring  briskly  the  aqueous  solution  of  the  168.7  graina  of 
carbonate  of  soda  with  a  glass  rod,  pour  the  add  carefbUy 
and  drop  hy  drop  from  the  alkalimeter  into  the  vortex  so 
produced,  until  by  testing  the  liquor  alternately  with  red- 
dened and  with  blue  litmus  paper  (see  No.  6),  the  exact 
neutralization  is  obtwned. 

13.  If  the  whole  of  the  tOOdiviHions(IOOOgraina-mea8ure) 
hare  been  required  to  effect  the  neutralisation,  it  ia  a  prot^ 
that  the  acid  is  of  the  right  strength ;  but  if  this  is  not  the 
case  it  must  be  adjusted  as  described  before  (see  No.  8),  that 
is  to  say  : — 

14.  Suppose,  for  example,  that  only  75  diviaiona  or  mea- 
aures  of  the  acid  in  the  alkalimeter  have  been  required  to 
neutralize  the  168.7  grains  of  neutral  carbonate  of  eoda  (see 
Noa.  11,  12),  then  75  measures  ofacid  should  be  poured  at  once 
into  a  glass  cylinder  accurately  divided  into  100  parts,  the 
remainiDg  25  diviaiona  should  be  filled  up  with  water,  and 
the  whole  being  stirred  up,  100  paria  of  the  liquor  wiH 
now  contain  as  much  real  acid  as  75  parta  contained  be- 
fore. 

15.  This  test-acid  may  now  serve  for  the  alkalimetrical 
assay  of  aoda,  and  be  labelled  as  tett  ntiphuric  acid/or  $oda. 
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Ench  do^rce  or  diriidon  of  the  alkalimetor  npnatnt*  odc 
^uin  of  [Hire  Mxln. 

16.  The  "took  of  lext-ncid  most  be  kept  in  w«ll-Aoppcred 
fl«k«,  for  the  reasons  giv«n  bcifore.     See  No.10. 

ntKPAIUTKMI   or   Tlie  TBST-AOP  fob   both  POtA&H, 
SODA,  AXD  OTHRft  IU«Kfl. 

17-  Instead  of  preparing  two  kiit^  of  teAl-ftcEds  of  dif- 
fercni  sattiniting  powers,  t)i«  one  for  polaali  luid  the  otlier  for 
aodn,  one  kind  onlj  may  be  at^uuled  fur  all  nlkulto^;  that  is 
to  Bay,  tlie  lest  sulphuric  acid  may  be  at  once  prepared  of 
iiucli  a  »treiiK>h  that  1000  (•raiiia-mecuure  will  exactly 
uturiitc  one  (-((uiruti-nl  of  every  base  i  audi  n  te*l,  which 
wan  first  propoatid,  I  believe,  by  Dr.  Ure,  in  excucdinj^ly  con- 
venient. 

IS.  l^ie  salphuric  add  used  for  the  purpo.w  nhnulil  liare 
a  npceifiu  gravity  of  1,032, 'and  ehoiild  cxiu-tly  nfiitrnliw! 
JJ4  grttinx  of  pure  anhydrous  neutral  carbonate  of  soda,  that 
<}uantity  ronbuning  exactly  one  c<|uivak>Dt  or  32  grains  of 
pnre  soda. 

19.  IKwolve  thi-rcfon;  54  gminii  of  puru  anhydrous  neutral 
carbonate  of  sod.t  (oblninrd  t»  indimted  at  No.  G)  in  about 
I  ounce  of  water,  and  pri'pan-  in  tbi;  mean  time  tlu-  tent  sul- 
phuric ncid  by  mixing  one  pnrt  by  ini'n;(iire  of  concentrated 
sulphuric  aciii  with  about    11  or  12  part*  by  moiwore  of 
mter,  and   stir  the  whole  well.     Wlien  the  mixture    has 
become  quite  eold,  till  llie  alkalimoter  w!th  the  eold  diluted 
»cid  up  to  tbc  ])ain(  marked  O',  lakiti":  the  under  line  of  the 
liqnid  as    the    true  lerel,  and    whilst   stlrriii;;  briskly  tbc 
aqanouK  itoluliun  of  the  54  graios  of  neutml  carbuoute  of 
soda  above  alluded  to,  pour  the  acid  carefully,  uiiil  drop  by 
drop,  from  the  alkaliinetcr  in  the  rortex  proditeed  by  iiiirring, 
until,  by  tuHtiiig  the  liquor  olteriiaiety  with  redilotied  and 
tbco  with  blue  litaiUBpaper  (seeKo.6),  the  exact  neulralizu- 
lion  is  obtained. 

20.  IT  the  whole  of  tlie  lOO  divisioiis  (1000  graiu'-mea- 
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mre)  have  becD  nquired  (o  oeutmliie  exactly  tbe  H  gnU» 
of  pure  anhydrmw  nvotnJ  cnrbunnltf  of  wida,  it  u  a  proof 
tlut  the  Mod  in  of  tbe  right  atrvn^h ;  I>iit  if  tkU  U  not  the 
case  it  must  Ira  adjusted  a»  <lcKTibcd  bcforo  (aw  Na  9),  that 
u  to  say : — 

21.  Let  U3  fuppoon,  for  example,  that  ooljr  60  innuurea 
of  tbe  acKt  in  the  alkaliinct«r  have  bcvn  required  to  "iliu^^^l 
or  neutralize  Iho  54  grains  of  carbonate  of  wda  (mo Hoa.  m^ 
19);  thm  SO  meaaune  should  be  poured  at  once  into  a  gbw 
^linder,  accuratcljr  divided  into  100  parts,  the  nunaining 
SO  divisions  should  be  flUed  up  with  water,  and  the  whole 
bcdng  well  stirred,  100  parts  of  the  acid  Liquor  will  oow 
eoDt&in  as  loudi  real  acid  a«  waa  contained  before  in  the 
JSOparlA. 

22.  Tile  acid  may  now  b<'  Inbelli^d  fimpi/  b*jf-«i^pyltirM 
aeUi,  it  containj!  1  equivalent  or  40  grdns  of  real  mlpbom 
add,  and  iOOO  gmins-measoro  of  such  an  acid  will  therefore 
neutralise — 

32  graina  of  soda, 

48  of  potash, 

17  of  aumunia, 

28  of  lime, 

and  so  forth ;  that  b  lo  cav,  it  will  neutralias  one  cquiraleol 
of  each  base. 

23.  Tlie  Block  of  test-acid  must  be  kept  in  well -stoppered 
flariks.  in  order  to  prevent  concentration  by  evap<irntian, 
ut  said  before,  (sec  No.  10.)  By  keeping  in  the  flask 
containing  it,  a  ghwa  bead  exactly  adjiist«d  to  the  speicifir 
gravity  of  !.032,  at  60"  temperature,  the  opirnlor  ma] 
always  tec,  at  a  glance,  whether  the  acid  requires  rv-tf 
juHting.  i' 

r-RKPAItATIOX  or  THB  TBST-ACtD  FOR  TIIK   PtyTASR   X 
■OP A   ALKXLlXZTItlt. 

24.  In  the  «Atne  manner  an  a  test-ncid  may  he  prepi 
so  ai^usieit  that  the  same  quantity  will  neutralize  va 


ALKALIMETRY. 


should  hsrt 
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kinds  of  bases,  «d  alkalinwteT  may  be,  sa<l  is  ofleiv  cod- 
8truflt«d  in  such  a  uuumer,  that  it  may  serve  for  the  assajr 
of  boili  pMub  and  mmU,  and  their  respective  ctu-hunules. 

25.  Tliu  alkalimi:ter  in  quMtion  should  be,  in  nhape, 
umilar  to  thai  of  GayLutii»c's,K«  Gg.  I,  or  to  that  detcribcd 
fig.  3 ;  but  i(  gCDemUj'  coDadsts  uf  a  tubo  closed  at  odc  end, 
about  thrue-fourlhii  uf  an  iitvh  interual  dinuiettr.  And  9^ 
iucbuK  in  length.  It  is  gnuiiiat«d  into  100  o<iual  puis, 
xnd  ever/  diriMon  is  niunbvnsl  from  above  downwarda, 
see  fig.  4.  Against  tome  of  tli<->w  dividioua  (he  worda 
soda,  potash,  carbonate  of  soda,  curbonal«  of  polaiih,  are 
writtca. 

llie  teat-acid  for  this  alkalimeler,  fig.  4, 
a  spocitic  grarity  of  1.1268,  and  an  suid  of 
tint  strength  is  prepared  bj  mixing  one  part 
bj  vingbt  of  sulpbartc  add  of  specific  gra- 
vitjr  1.S2  with  4  portit  of  n-ater,  and  allowing 
the  oiixlare  to  cool.  In  the  mean  tiuiu  100 
grains  of  pure  anhydrous  otrbonate  of  sodu 
(obtwncd  as  indicated  at  No.  6)  sbo>ald  bo 
dixsolved  in  water,  and  the  test-sulphuric  »cid 
of  specific  gravity  1.126S,  pre|iun-d  na  ahove- 
said,  having  become  quite  c.old,  in  pouml  into 
the  alkaliuietcr,  np  to  the  point  marked  car- 
bonate of  soda,  tli«  remaining  divinona  are 
filled  up  with  wulcr,  and  tlic  whole  should 
be  well  mixed  by  shaking. 

27.  If  the  whole  of  the  100  diviiitoiu  of  the  sulphuric 
aci<t,  adjuitcd  as  just  said,  being  poured  csrefbtly  into  th* 
Mlutioa  of  the  100  gmiu  of  the  neutral  carbonate  of  soda 
(see  No.  2G),  ncutralite  tliem  exactly,  whicli  is  a«certained 
by  lestiug  the  solutiun  with  reddened  and  with  blue  litmus 
paper  (tee  No.  6),  it  ti  a  sign  tliat  the  test -add  is  as  it  sliould 
be.  In  the  eontrary  case  it  must  be  Hnnlly  adjiuted  exactly 
as  we  directed.  Mo*.  8,  14,  21,  and  which  needs  not  be  re- 
peated. 
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^SUT  OP   POTASH. 


28.  From  an  ftverage  s&mple  of  tbe  potash  to  be  ezunined 
and  previouslj  pulTerieed,  take  1000  grains  ia  weight,  and 
dissolve  'them  in  a  capsule  in  about  8  ounces  of  hot  wster, 
filter  in  order  to  sepamte  the  insoluble  from  the  soluble  parta, 
and  wash  the  insoluble  residuum  which  remains  on  the  filter, 
until  the  liquor  filtered  from  the  1000  grains  operated  upon 
is  brought  to  form  10,000  grains-measure.  (See  obserra- 
tions  37  to  39.) 

39.  If  the  water  uaed  for  washing  the  insoluble  portion* 
on  the  filter,  and  which  must  be  added  until  it  ceases  to  pass 
with  an  alkaline  reaction,  has  increased  the  bulk  of  the  fil- 
trate beyond  10,000  groins-measure,  it  must  be  redaced 
bj  evaporation  to  that  quantity.  The  water  used  for  wash- 
ing is  known  to  have  no  longer  an  alkaline  rea«tion  when  it 
fails  turning  turmeric  paper  brown,  or  reddened  litmus  paper 
blue. 

30.  Tkb  being  done,  1000  grains-measure  of  the  filtrate 
(No.  29),  that  is,  one  tenth  part  of  the  whole  solution,  an 
transferred  to  the  glass-beaker  or  vessel  in  which  the  aaturar 
tion  or  neutralization  is  to  be  effected,  and  a  small  quanti^ 
of  tincture  of  litmus  is  added  so  as  to  impart  a  alight  but  dis- 
tinct blue  tinge  to  the  alkaline  solution. 

31.  The  glsss-beoker  should  be  placed  upon  a  sheet  of 
white  paper,  in  order  that  the  change  of  colour  may  be  better 
observed. 

Attaif  of  poliuh  with  the  UmI  tulphuric  acid  for  jtotaA, 
(see  Noa.  6  to  10.) 

32.  The  alkalimeter  described  fig.  1,  or  that  of  fig.  2,  fa 
now  to  be  filled  ap  to  0°  (taking  the  under  line  of  the  liqiM 
as  the  true  level),  with  the  le*l  tttlphurie  acid  for  potash,  aal 
the  acid  is  gradually  and  carefully  poured  therefrom  in  the  1000 
grains-measure  of  the  potash-solution  contained  in  the  glu^ 
beaker  or  vessel  (No.  30),  to  which  a  circular  motion  shooli 


be  given  whitin  pouring  Ui«  acid,  or  which  sboiitd  be  briskly 
Htirrol  in  ord«r  to  ensure  compldp  actioD. 

33.  At  &nt  DO  cflerfescence  i§  produced,  iKcaiise  tli«  car- 
bonk  add  expelled,  lil»te«d  of  ooapiog,  combines  witli  llie 
portion  of  iht  carbonate  ms  vel  unilt^com posed,  which  it  con- 
v«rt3i  into  biunrboiiate  of  ]>oluiil),  bill  Aa  >Moa  as  more  than 
half  tlie  <|iiatitit]r  of  tlir  ]iutu«li  is  iiuturuted,  tlie  li<|tior  be- 
gin>  to  vScrvttce,  and  the  blue  colour  uf  ilw  solution  ( No.  liO) 
is  changed  into  one  of  a  purple  or  bluish-red  hue.  nliich  i* 
caused  b^  the  action  of  the  carbonic  acid  on  thi-  titimiit.  Store 
acid  ehouM  then  be  added  from  The  alkali  mete  i*.  carefully 
stirring  the  liquor  all  ihe  while,  and  m  on  with  increased 
caution  as  the  point  of  noatraliulion  »  uppruHched,  whioh  ia 
known  by  drawing  tlie  ghud  rod  lued  for  :>ttrrtag  acroM 
a  alip  iif  Ulinus  ]iaper.  If  the  paper  rnnninx  blue,  or  if  n  red 
or  reddish  nireuk  in  ihereb,v  produced  wliich  ilt»tp]>ear*  wi 
drj'ing  the  pnjinr,  it  is  due  onl}'  to  the  aetioii  of  ibi;  mrbiinic 
oeid,  it  is  a  proof  thnt  the  neutralization  ia  not  y«t  complvte, 
and  mora  acid  inuat  Im  added,  one  drop  oulj  at  a  lim^, 
stirring  after  each  nddition,  until  at  limt  the  liquor  assumes  a 
distinct  red  or  pink  colour.  The  streaks  now  mado  upon  the 
litmus  paper  being  pi-odoeed  by  the  extremely  alight  esoeas 
of  sulphuric  acid,  will  remain  permanently  red  after  drying, 
and  this  indioate-s  that  the  expcrimcDl  is  at  an  end. 

3-t.  Thi.'t  point  being  attained,  the  operator  allows  the 
aides  of  tlxi  alkalimoter  to  d^aiI^  and  he  then  reads  off  the 
aumber  of  divinious  wliicii  have  been  employed.  If  for 
axample  fiO  divisions  have  been  used,  Ibeu  Ihe  pota^  exa- 
mined contained  50  per  cent,  of  real  alkali.  (See  the  obaer- 
rattotis  No.  4'^  and  fiillowiiig.) 

35.  When  tin-  alkiilimet«r,  deacnbed  fig.  '2,  b  employed, 
tli«  test>acid  may,  at  the  beginning  of  the  experiment,  be 
poured  from  the  larger  opening  E,  but  towards  tlu:  cn4l, 
lliat  is,  when  the  neutralising  point  is  ap])raneh)ag,  the  acid 
should  be  carrfully  pourc<!  from  the  point  D,  in  single  drope, 
until  the  aalurating  [loint  is  attained,  as  we  just  eaid.     If  tiM 
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^'l>-  ^-  operator  wishes  to  pour  only 

j^_j^-^^  ...^tcrrrr-^^''''''''^   <*"*  drop,  he  should  doee  the 

^^^^£^JiZA\:..^J  ■ .<r\  larger  opening  E  of  the  bulb 

fTiyrlt^-  -^—J^^^^-LroJ  with thethumbiwin the aboTe 
figure,  and  then  fill  the  hulb  with  the  test-add  b;  inclining 
the  alkolimcter ;  putting  now  the  alkalimeter  in  an  upright 
|ioeition,  a  certain  quantity  of  add  wilt  J)e  retained  in  the 
lopillary  point  D;  and  if  the  thumb  be  then  pressed  some- 
what forcibly'  against  the  opening  £,  the  add  contained  in 
that  capillary  point  will  be  forced  out,  and  form  one  snull 
ilrop,  which  will  then  fall  into  the  alkaline  solution.  IS,  on 
the  contrary,  the  saturation  is  complete,  the  bulb  stopper  maj 
1m?  reniored.  and  the  drop  of  acid  engaged  in  the  capillary 
]ioint  may  cither  be  pressed  out  as  just  said,  or  blown  back 
into  the  alkalimeter  ;  or  else,  without  removing  the  bulb 
stopper,  the  operator,  by  applying  his  lips  to  the  large  opeo- 
ing  E,  may  suck  the  add  engaged  in  the  capillary  point  badk 
into  the  alkalimeter. 

Angay  of  potash  tcith  tke  teit  ntlphurie  acid  Jor  pattuit 
loda,  and  other  basa.     (See  Nos.  17  to  *23.) 

36.  If  instead  of  the  special  test-add  for  potash  album 
•lescnbed,  the  operator  prefers  that  prepared  of  such  strength 
that  one  hundred  divisions  of  the  alkalimeter  (1000  graiiw- 
nieasure)  contain  exactly  one  equivalent  of  real  add,  and 
can  consequently  saturate  one  equivalent  of  each  alkali  or 
base,  and  which  test  sulphuric  acid  has  a  aped&c  gravi^  tt 
1.032,  as  described  Noa.  17  to  23,  the  operator  proceedi 
exactly  as  was  indicated  from  Nos.  28  to  31,  and  the  alkft* 
limeter  being  filled  with  that  test-acid  of  ap.  gr-  1.032  np  to 
0° ;  it  (the  acid)  should  be  poared  carefully  into  the  aqneooi 
solution  of  the  alkali,  tinged  blue  with  litmus,  until  the  nrnrt 
neutralisation  is  attained,  precisdy  in  the  same  manner  ■• 
from  Nos.  23  to  33. 

37.  The  neutralizing  point  being  hit,  let  us  suppose  tiMt 
tlifl  whole  of  the  contents  of  the  alkalimeter  have  htm 
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etDployed,  and  i)mt  the  aqueous  mlluline  solution  tinged  Uiio 
with  litmus,  h  not  yet  sutunMd,  uid  tliat  after  Imvio);  relilled 
the  allcaliiueter  again,  4  diTtinoDS  roonv  nllogellier  104  divi- 
lion/i,  Imve  twen  rifi|uirvd  to  neulralixi!  tlie  alkali  iu  the 
wiucoiui  lUihition  ;  then,  nncc  lUO  diviniuDR  [1000  graiiu* 
ini-u.'tum)  of  the  teat-aicjd  now  (fm|ilayed,  Kklurale  exactly  one 
c|  III  rail:  nl,  IhnC  ia  48  of  potifii,  tin;  question  i.i  nonr,  wliat 
i]uaiitity  of  poinsh  will  hnvi;  bvvn  tmturatud  by  the  KM  divi- 
sions cmpliiyrd  ?  Tlic  answer  is  found,  by  a  ainiplo  ruin  of 
proportion,  to  be  nrnrly  50. 

loo  ;  4s  ::  125  :  x  =  49.91 

The  sample  of  potash  oxatnincd  contained  therefore  nearly 
50  per  cent,  of  pure  potash.  See  obaervatlon?,  No.  41. 
Anfay  uf  jioM-iA  if'/A  tAe  potaxh  and  soda  alAalimfter. 
(Sec  Nos.  24  to  27.) 
58.  If  instead  of  the  special  test-sulphuric  acid  for  potaiifa 
( No*,  a  to  1 0),  or  of  the  tcst<sulpb<iric  neid  for  potanh,  M>da, 
ufd  other  bases  (No«.  17  to  23),  the  operator  uses  thv  potash 
anil  soda  nikalimelcr  (24  to  27),  the  method  to  be  followed  is 
exactly  that  described  from  28  to  31.  Some  of  the  sulphuric 
acid  of  specific  gravity  l.?6B,  (see  26,)  is  to  bo  poured  into 
Ihe  aikalimeter  until  it  reaches  the  point  marked  polath. 
(taklu;:  Ihe  undtrr  line  of  the  liquid  ai  the  true  level,)  and 
Ilie  remaining  divi?iciiis  uf  the  alkiiliuietcr  are  carefully  filled 
witli  water.  The  oiH'rutor  then  cloaea  the  ajKrture  of  the 
tube  with  the  thurali  of  the  loft  hand,  and  the  whole  is 
violently  shnki-ti  until  piTfcctly  mixed. 

39.  The  neid  must  now  Ixt  carefully  poureil  from  tlie 
aikalimeter  into  the  alkaltne  inatutiun  of  the  potash  under 
eiaminalion,  until  neutralization  \»  attained,  precisely  as 
deflcrihcd  from  Nui.  ;i2  to  3S. 

40.  llie  neutridixing  point  being  hit,  the  o|>erator  allown 

the  sides  of  the  Alknlimelirr  to  drain,  and  he  then  reads  off  llie 

number  of  division*  emptoyi-d,  which,  if  that  number  be  SO, 

indicates,  of  course,  tbnt  the  potash  examii;ed  contained  SO 

per  cent,  of  real  potash. 

c  S 
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41.  Had  the  operator  wished  to  know  the  quanti^  (^ 
(carbonate  ofpoiaak,  he  should  hare  poured  the  teat-«cid  in 
question  into  the  alkalimeter  up  to  the  point  ma^ed  "oor- 
honaU  of  poiaMh,"  filled  the  remainder  with  wat«r,  ind  pro- 
I'eeding  exactlif  as  just  mentioned,  and  admitting  that  the 
sample  under  examination  contains  50  per  cent,  of  real 
potash,  the  number  of  divisions  employed  would  be  foand  to 
<-orrespond  to  nearly  73  degrees,  50  grains  of  real  potash 
)>eing  equivalent  to  nearly  73  grains  of  pure  carbonate  of 
potash. — (See  the  following  observations  also.) 

OBSEBVATION'S. 

42.  In  alkalimetrical  asssye,  and  considering  the  rapidity 
with  which  the  operation  may  be  perfonned,  it  is  advisable 
not  to  rest  satisfied  with  one  trial,  but  to  repeat  the  examina- 
tion twice  or  thrice,  the  first  trial  being  intended  only  as  a 
sort  of  guide  or  approximative  assay  of  the  degree  of  satun- 
tion,  which  is  more  accurately  determined  by  repeating  the 
experiment. 

43.  Or,  if  the  operator  will  not  take  this  little  extra 
trouble,  he  should,  at  any  rate,  before  he  begins  to  poor  ibe 
acid,  take  a  little  of  the  filtered  alkaline  solution  out  of  tin 
gloss  beaker  or  vessel,  as  a  corpt  de  reserve,  with  which  he 
completes  the  saturation. 

44.  Instead  of  taking  lOOO  grains  in  weight  of  the  potash 
to  be  examined,  and  in  order  to  ensure  the  complete  deccn- 
posilion  of  the  carbonate  of  potash,  and  to  produce  Hw 
distinct  pink  tinge  which  indicates  that  the  saturating  point 
ix  attuned,  (No.  33,)  the  sulphuric  acid  must  be  added  is 
nlight  excess,  the  estimation  therefore  is  always  a  little  too 
high  ;  consequently,  in  order  to  render  the  alkalimetrioal 
nnalysie  strictly  accurate,  a  correction  is  absolutely  reqoin^ 
that  is  to  say,  the  excess  of  sulphuric  acid  must  be  deducted 
Let  us  suppose,  for  example,  that  in  order  to  obtain  ft 
penzianently  red  streak  upon  the  litmus  paper,  the  operator 
has  added  two  drops  of  acid  more  than  are  required  to  reader 
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ttie  sdlltiaD  perfectly  n«utral ;  he  must  aicortaiD  hoir  manj' 
drops  sre  eonUined  Jii  <>»«  OiiiElou  of  ilie  alkalim^ter.  Sup' 
pow.  which  Is  generally  the  case,  tUut  each  ditUion  coniainx 
10  (lro]>!t,  tli«n  tht^  0[ii.'raU>r  subtncts  the  2dn>psof  Hutpliuric 
«cid  in  i:xc«M  frotn  the  number  uvIicUimI  by  the  iilkul;iiit^l(.-r  : 
that  is  to  Mty,  he  mint  subtract  A  fram  that  nuiubur.  lu  ihc 
examplu  giv«n  hefore,  thu  per  ucnL  of  the  (lota^b  cxtuniped 
instrjul  i)f  being  50,  wuul<l  be  50  —  0,2  =  49.8  pa-  cwil.  <•* 
rrni  potiuh. 

AflSAT  or   S01>A-ASR. 

45.  Thi-  nlkalimctricoi  ««tiiaation  of  fo<U  i*  peiforuietl 
exactly  in  the  «udc  manner  as  that  of  [>otuh.  That  is  to  »y, 
fr»ui  an  uveragd  xaiiiplt!  uf  tin;  noiU  to  bi:  exantiiieij,  tube 
1000  gmiiui  iu  weight,  anit  Ihi^I  it  for  five  or  nix  miDutcs  in 
Hboiit  6  ounces  of  wattir,  fitlrr  from  the  iiisi>lublL-  portion. 
Mid  wash  tbu  rctiduuia  on  the  Hlter  u*ith  lioilini;  water,  ami) 
it  no  longer  drops  from  the  filter  with  an  alkaline  reaction 
(29%  and  th«  bulk  of  the  solution  has  incrutseil  to  lO,(Ht(> 
gmins-mcasure.  ir  the  solution  Ims  been  tncrcwsed  beyond 
that,  by  the  water  required  for  washing  the  insolublr 
residimm  on  the  flllrr,  it  should  be  reduced  bj  evaporation 
to  that  bulk. 

-16.  This  being  done,  l()00  grains-mea^nre— that  is,  one 
tenth  part  of  the  a'lueoua  solution  of  the  aoda-aab  above 
meution«il,  (45,)  ia  iranaferred  to  the  glass  beaker  or  veie^ 
in  which  ihi:  saturation  is  intended  to  take  place,  it  is  tinged 
distinctly  blue  with  tincture  of  litmus  (30),  and  the  operaiion 
is  performed  in  the  same  manner  and  with  the  same  pre- 
cautions as  for  potash  ;  the  glass  beaker  oonttiining  the  blue 
ftlkahne  solution  being  placed  upon  a  sheet  of  white  paper, 
the  better  to  observe  the  chajif-e  of  colour  wJiicb  takw  plac'- 
when  the  saluraiiiif;  point  is  a]>jiroacliiiig. 

Jitay  r^soda  with  tke  lat-tulpkuric  arid /or  toda. 

47.  Ilarttijt  put  into  a  gloss  bi-aker  the  1000  grnin-- 
measun:  of  the  iii|ueuus  solution  of  soda-asli  to  be  examineii, 
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(4 1,  45,)  fhe  alkalimeter  deuribed  flg.  1,  or  that  in  fig.  8.  U 
ROW  to  be  filled  up  to  the  point  marked  0°,  (Ukiag  the  under 
line  of  the  liquid  aa  the  true  level,)  with  Uie  latiu^urie 
for  toda,  described  before,  (see  1 1  to  16,)  and  poured  there- 
from with  great  care,  and,  at  the  same  time,  aturing  briskly 
the  liquid  in  the  beaker,  exactly  aa  waa  described  (at  the 
saturation  of  potaafa  ;  the  carbonic  add  expelled  b;  the  add 
reacting  upon  the  as  yet  undecompoaed  portioo  of  the  car- 
bonale  of  soda  in  the  solution,  converts  it  into  Incarbonate  of 
Mda,  eo  that  at  first  no  efferveacence  ia  produced  ;  but  aa 
MOD  as  more  than  half  the  quantity  of  the  soda  in  the  solu- 
tion is  saturated,  a  brisk  effervescence  takes  place.  The 
operator  may  therefore  pour  at  once  a  pretty  large  quanti^ 
iif  acid  from  the  alkalimeter  without  fear ;  it  is  only  when 
the  effervescence  begins  that  he  should  proceed  with  in- 
irreased  care  as  the  point  of  neutralization  is  approached. 
The  mode  of  operating  is  precisely  like  for  potash,  (33,)  the 
BHsay  is  known  to  be  terminated  when  the  streaks  made  upon 
the  strips  of  blue  litmus  paper  with  the  stirring  rod  leave  a 
ilistinct  and  permanent  pink  colour. 

48.  If  after  saturation  and  allowing  the  sides  of  the 
alkalimeter  to  drain,  the  number  of  divisions  employed  is  for 
example  52,  then  the  sample  operated  upon  contuoed  52  per 
fj'ni.  of  real  soda.  (See  the  observations  42  and  following, 
also  the  observation  No.  54.) 

Auai/  of  toda  icith  the  Uit  tulpAuric  acid  for  poiaA,  toda, 
and  other  baset.  (No.  17  to  23.) 

49.  If,  instead  of  the  special  test-add  for  soda  just  alluded 
to,  the  operator  employs  that  which  has  a  specific  gravity  of 
1.032,  and  100  divisions  (1000  graios-measure)  of  which 
saturate  one  equivalent  of  each  base,  the  method  is  abaolntely 
similar  to  that  just  described,  47,  48 ;)  the  alkalimeter  is  then 
filled  up  to  0°  with  this  test-acid,  from  wliich  it  is  carefullj 
poured  into  the  alkaline  solution,  until  the  exact  ncutraltsing 
point  is  hit. 
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50.  Bat  the  equivaleot  of  soda  beinp*  &2,  and  lOt)  diviMon* 
ol'  t)i«  tuit -sulphuric  ai-'itl  now  enijilDjoil  helag  cupablv  nl' 
Mtm-Mtiii;:  only  Ibat  <|uuii>U}-  of  doik,  it  iit  clear  that  witlilli« 
M)dii>a>Ji  taken  aa  an  exaiiiple  in  tiie  prt-ci-Oinf;  cnM%  anil  ran- 
tainiag  £2  por  cent,  of  real  eoiia,  iLe  operator  wilt  have  to 
tditl  the  alkalinieler,  anil  tliat  a  oenain  number  of  ilivtuoiin 
of  thi»  sL^cond  tilling  will  be  rnnplojrotl  to  pRrTixt  thu  intiirit- 

'tion.  In  thiA  iiuttnnce  thu  operator  will  Unit  t!iat  Wf  tlivi* 
sions  moro-,  altiigethcr  one  hundKd  nml  nixiy  divisionM  anil  a 
lialf,  liarc  Iwcd  required, 

100  :  »2  :  ;  160.5  :  x  =  M. 
The  (amjilu  of  soda  esauiinitd  contninrd  iticryTforc  -^2  per  cent, 
of  i^mlaodu.  (Sve  obniirvatton^  42  and  roilowing,  BndiU'a>'!4.) 

Afttof  of  toda  ttith  Ihe  potaxh  and  loila  alAnfimfter. 
(No.  24—27.) 

51.  IT  iosteai]  of  tke  special  t«t(l-autpliuric  neid  for  hhIh 
(II  to  Iti),  or  of  itiR  t<-9t  luliihuric  acid  for  potiuh,  wda,  and 
tlie  other  hwca  (17  tn  23),  the  operator  tl«■^s  the  poUuh  and 
aoda  atknlimetcr  (24 — 27),  the  method  is  always  tliat  d>- 
•critwd  from  'H  nnil  i.'i,  'I'hat  i«  to  sny,  the  nqneoiis  solution 
of  soda  is  poured  into  the  glns^  bcak«r  ati  there  described,  and 
tii«n  some  of  the  sulplmric  acid  of  apeeifio  gravity  1.268  (see 
No.  26)  i»  pnnrcd  into  the  alkalimcter  until  it  rencbt^s  thi- 
point  mnrki.vl  "  soUa.  (taking  the  undi-r  line  of  tlie  li(|uid 
ns  the  tfue  level)"  and  the  remaining  divisions  of  tli«  ulluUi- 
nieter  are  cuiefuUy  tilled  up  with  water.  The  ajH-rluri'  of 
tlie  tube  Mhoiild  lUen  he.  tliurougbly  daicid  with  the  tbunili  of 
the  left  hand,  and  the  whole  is  rioluotly  shaken  oniil  per- 
fectly mixed,  tjikinj;  great  care  i>f  <»iuni(i  not  to  sr|uirt  any  of 
the  acid  out  of  the  IuIh:,  which  evidently  winilit  be  n  eauK- 
of  error  pro|iorlif)nute  to  the  quantity  of  liquor  which  would 
have  thus  becfo  lost, 

S'i.  Tlie  add  should  nest  be  eaffully  poured  from  Ibi" 
alkalimeler  into  the  utkaUn«  solution  uf  the  soda  under  exami- 
nation into  tbe  gla**  beak«r,  nntil  neutrmlisuion  ia  altiiinni 
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with  all  the  preoutioiu  described  beTore,  (46,)  Bturing  biiskt; 
All  the  while,  or  B&er  each  addition  of  acid.  The  neutralising 
point  being  attained,  the  operator  allowa  the  udes  of  the  alka- 
limeter  to  drun,  and  then  reads  off*  the  nnmber  of  divisions 
emplojred,  which,  if  that  number  be  52,  indicates  of  course 
that  the  soda-ash  assayed  contained  52  per  cent,  of  real 
soda. 

53.  If  the  operator  wishes  to  know  what  quantity  per  cent. ' 
of  carbonate  of  soda  these  52  per  cent,  of  caustic  soda  cor* 
respond  to,  or,  which  is  the  same  thing,  if  he  wishes  to  know 
what  quantity  o£  carbonate  oftoda  is  contained  in  100  parts 
in  weight  of  the  soda  under  examination,  he  Bhonld  ponr  the 
te^t-Bcid  in  question  (specific  gravity  1.268)  into  the  allui- 
linieter  up  to  the  point  marked  carbonate  of  toda,  fill  the 
remainiag  divisions  with  water,  shake  the  whole  well,  and  . 
proceed  exactly  as  Just  described.  Admitting  that  it  ia  the 
«ame  sample,  that  ie  to  say,  that  it  contains  exactly  52  per 
cent  of  real  Boda,  it  will  be  found  that  the  nnmber  of  divi- 
sions employed  are  now  B7^,  for  52  of  caustic  Boda  corres- 
pond exactly  to  87.75  of  carbonate  of  soda.  (See  the  follow- 
ing observation,  also  No.  62.) 

OBSERVATIUK. 

54.  If  the  soda-ash  is  very  poor,  instead  of  operating 
upon  1000  gruns-measare,  or  one-tenth  part  of  the  whole 
solution  (45,  46),  it  is  advisable  to  take  three  or  four  thousand 
grains-measure,  and  to  divide  by  three  or  four  the  nnmber 
of  divisions  of  the  test-acid  employed  to  saturate  them.  Sop- 
poae,  for  example,  that  having  taken  4000  gnu ns -measure  vX 
the  alkaline  solution,  the  number  of  divisions  of  the  test-atnd 
which  have  been  employed  is  5-2,  this,  divided  by  four,  will 
give  13  as  the  per  centage  of  real  soda  contained  in  tbe 
sample. 

55.  The  Boda-ash  of  commerce  contains  generally  insoluble 
substances  which  are  removed  by  filtering,  aa  we  said,  and  ft 
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griiatcr  or  lew  qunntitf  oT  chloride  of  todium  (common  salt) 
and  of  BulpLale  of  Bodn,  which,  however,  do  nol  int«r|ieiv 
wilh  th«  accuracy  of  the  reeoll ;  but  when  mlphnrete,  mil- 
phiteft,  or  bvpranlpliitps,  are  prewut,  tbwic  subiUnccs,  ncutral- 
iring  a  otrmio  quantity  of  the  tert-ncid,  would  render  Ihr 
Mlimation  serioualj-  iimei-uiute  ;  wherefore  it  is  absolutely 
oeocMary,  in  fuch  caw*  to  trnn^form  these  aabstanceti  inbi 
aulphpt«»  hy  calcining  a  given  (;uflntitj  of  the  sample  with 
Stc  or  BIX  per  cent,  of  clilorate  of  potasli,  av  revuinuK^ndptl 
by  Gay  LusMc  and  Weller.  Tlie  operator  iherefon;  should 
Intiinately  mix  £00  or  600  ^ntinn  of  puIvcriiUK!  chlorate  of 
potefli  with  100  grains  of  tliu  pulwrioid  iwoplc,  luid  fu^e 
the  mixture  in  a  platinum  <ti)C)1>1c-,  for  whioh  purpow  uiy 
bluwpipe  gax-riiniucn  will,  I  think,  be  found  cxcoediiif^ly 
convenient.  Tho  fu»cd  ms»«  should  then  be  dissolred  in 
iKating  water,  flltcrcd.  wa»he<i,  and  in  every  respect  asaayeil 
a*  was  described  before,  with  one  or  the  other  of  the  teM* 
acidd  meotioncd. 

56.  Yet,  if  tlie  soda-anh  contains  any  hyponulphitr,  it 
shciuld  not  be  caldnrd  with  chlorate  of  [lolaiib,  liccnuf^c  nnder 
the  iuflnenrv  of  thin  iiubxtancc,  one  e(|uiviil<n)t  of  hyposul- 
phite becomes  transformed,  nof  into  one  rquieaUrtt  only  of' 
tulphaU,  but,  reactiog  upon  one  equivalent  of  carbonate  of 
•odi.  expels  its  carbonic  acid,  and  fomm  with  the  soda  of  the 
jkcompceod  carbonate,  a  ittvnd  rtfnicaUnt  of  sulphate  of 
BOda,  each  equivalent  of  hyposulphite  becomioK  ihu.*  conTerlcil 
into  two  (sjuivalctita  of  sutphale,  and  iliertfori.'  cn-atinf;  an 
error  pruportiunui^  to  the  i]uaiitily  of  tli«  hyposulphite  pre* 
sent,  each  cqutvalmt  of  which  wuulil  thus  destroy  one  e<|ni- 
ralvnt  of  real  and  available  alkali,  and  thus  render  the 
ertimatian  of  the  sample  inaccurate  pro  lanla. 

57.  It  i*  therefore  preffraWf,  aecordiog  to  MeMrs.  Fre- 
aeoius  and  Will,  to  add  to  the  nlkaliiiv  wilulion  of  the  sample 
a  small  quantity  of  yeUow  chromatc  of  potash,  the  eliromic 
acid  of  which  transform*  llic  sulphites,  hyposulphites,  and 
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Bulphurets,  into  aalpbatee  and  water,  with  aeparatioB   of 
sulphur. 

Detection  ofnUphurtt  of  sodium,  ndphile,  or  AypoMtifykHe  a/* 
loda,  in  toda-ath. 

58.  Whether  the  sample  to  be  analyzed  contains  any  aul- 
phuret  of  sodium,  aulphite,  or  hyposulphite  of  soda,  is  eaailj 
sscertaint^d  as  follows  : — 

■59.  If,  on  pouring  sulphuric  acid  upon  a  porticm  of  the 
soda-aah  under*  examination,  an  odour  of  rotten  eggs  (snl- 
phuretl«d  hydrogen)  is  evolved  ;  or  if  a  portion  of  the  soda- 
aah,  being  dissolved  in  water,  and  then  filtered,  prodaces  a 
black  precipitate  (sutphuret  of  lead),  when  solution  of  acetate 
of  lead  is  poiuvd  into  it,  then  the  sample  contains  sulphtiret 
of  sodium. 

60.  And  if  to  dilute  sulphuric  add,  tinged  reddish  jelloir 
by  some  bichromate  of  potash,  a  certain  portion  c£  the  soda- 
ash  under  examination  being  added,  but  not  in  sufficient 
quantity  to  saturate  the  acid  completely,  imparta  a  green 
tinge  to  the  add  liquor,  it  is  a  proof  that  the  sample  con- 
tains either  sulphite  or  hyposulphiu  of  soda,  the  green  tinge 
being  due  to  the  transformation  of  the  chromic  add  into 
oxyde  of  chromium. 

61.  If  muriatic  add,  being  poured  into  a  clear  solutim  of 
the  soda-ash  and  left  at  rest,  becomes  turbid  after  some  time, 
and  evolves  an  odour  of  sulphurous  acid  (the  odour  of  burn- 
ing brimstone),  the  turbidness  u  produced  by  a  separation 
of  sulphur,  and  it  indicates  the  presence  of  hyposulphate 
□f  soda. 

Ettimation  of  the  eaiutie  soda  cofUained  in  toda-ash. 

62.  The  soda-ash  of  commerce  frequently  contains  some 
caustic  soda,  the  proportion  of  which  it  is  sometimes  import- 
ant to  determine.     This  may  be  done,  according  to  M.  'B^r- 
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"^^liiilU,  b^  sddinp;  an  exceiu  of  solution  6f  chloride  of  barium 
to  fte  aqueoiu  stilutiim  »f  llii^  mmU-o-iIi  un<l«r  cxaminatioD  ; 
tlw!  carbonate  tif  WKb  in  tlicnibjr  wnvcrud  iiitv  oarbooate  of 
biiryta,  whilst  titn  caustic  tsoHo,  re>iu:tin^  upon  the  diloridtt 
nl'  Unrium.  n  (junnlity  of  free  harylA  U  ttiii*  produf^ed,  pro- 
porlionntc  to  tliat  of  llie  caualic  «oH«  in  ibf  =o(!H-itilt. 
After  this  mljition  of  i^hJoridtt  of  barium  the  tiiguDr  U  iil- 
tered,  in  order  to  iw-imrutv  tlic  preoipil«t<'/i  carbonate  of 
baryta  produced,  and  which  rcmniiii'  on  the-  lilti^r,  un  whidi 
it  diould  be  wajJied  with  pure  water.  A  fi'w  lump!'  of  (.')ialk 
arc  then  pnt  into  a  Florence  Itask  a,  and 
some  dilute  muriatic  acid  being  poured  iijitm 
it,  an  elTervesconce  due  to  a  diftengagentcnt 
of  carbonic  acid  U  prodmed ;  the  flask  ia  then 
closed  with  A  good  cork,  provided  witli  a 
bent  lube  A.  reaching  lo  the  bottom  of  the 
vensel  r,  and  thia  stream  of  carbonic  acid 
prodm'cd  is  then  pusned  tluougb  the  U<juor<-. 
filt<Ted  frtiin  tbu  i-urbcinate  of  bur^Ia  ubove- 
monlioned.  The  rtnsam  of  carbonic  acid  producji  a  jimcipi- 
tnt<-  of  carbonate  of  bnrj-tn,  wltich  Khould  hr.  a\*o  cij|li!ct<>d  on 
n  sc])arat«  fliter,  wa*licd,  dried,  and  weighed.  Kuch  grain  of 
this  second  precipitate  of  carbonate  of  baryta  corrcitpoiwl*  to 
0.!i2  of  canMtic  khIs. 

63.  A»  the  Mda-aah  of  commerce  almost  invariablj  con- 
tfuns  earthy  earlionate*,  ttut  Huniple  operated  upon  should 
ulways  be  diMolvcd  in  boiling  water  uiid  filtered,  in  order  lo 
•epurste  the  earbt'nale  of  limp  which  olhcrwtse  would  In  ail 
cirvum.itanves  saturate  a  proportion at«  iguanlily  of  tlie  leBt- 
ac.id  ttTid  reiidi-r  llie  analysis  worthless. 


F^timation  of  ihe  quantity  of  tcaler  e&ntainfd  in  piatuh 
and  in  toda-atk. 


64.  The  qnantity  of  water  cootuned  in  either  potash  -or 
soda-aeb  is  ascertained  by  heating  a  weighed  iiuaiitity  of  tlw 
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sample  to  recess  id  a  covered  platinum  crucible.  The  Ion, 
after  ignition,  indicates  the  proportion  of  water.  If  anj 
caustic  alkali  is  present,  one  equivalent,  ^  9  of  water,  is 
retained,  which  cannot  oe  thus  expelled,  but  which  maj  be 
estimated  bj  calcultUion,  afler  the  proportion  of  the  caustic 
alkali  hsts  been  detennined  as  shown  before,  each  82  grains 
of  caustic  alkali  ooDtoining  9  grains  of  water. 


DRS.  FRBSRNIUS  AND  WILLS  ALKALtKSTBICAL  rSOCISa. 

65.  Besides  the  alkali  metrical  processes  which  have  been 
explained  in  the  preceding  pages,  the  proportic»]  of  available 
alkali  contained  in  a  sample  may  be  estimated  by  ascertain- 
the  amount  of  carbonic  acid  contained  therein,  and  which  is 
disengaged  on  neutralizing  the  carbonated  alkali. 

66.  This  method,  however,  of  estimating  the  value  of 
alkalies  by  the  weight  of  the  carbonic  acid  gas  liberated, 
and  which  is  always  proportionate  to  the  quantitj  of  real 
alkali  in  the  carbonate  operated  upon,  has  been  long  known  ; 
Dr.  Ure,  in  the  "  Annals  of  Philosophy,"  for  October,  1817, 
and  more  lately  in  his  pamphlet  "  Chemistry  Simplified," 
described  several  instrunients  for  analyzing  earthy  and  alka- 
line carbonates  by  the  quantity  of  carbonic  acid  disengaged 
from  them  when  treated  by  an  acid.  The  ingenious  little 
apparatus  employed  by  Drs.  Freseniue  and  Will  for  tb» 
the  same  purpose,  gives  also  accurate  results  ;  but  it  ahonld 
be  observed,  that  when  the  potash  or  soda-ash  of  conunerw 
contiuna  any  caustic  alkali,  or  bicarbonate  of  alkali,  or  any 
earthy  or  other  carbonates,  for  example,  carbonate  of  lime, 
which  is  frequently  the  case,  this  process  is  not  applicaUc^ 
unless  the  caustic  alkalt  or  its  carbonate  be  previously  oaa- 
verted  into  the  neutral  carbonate ;  the  earthy  carbonate,  which 
may  be  present  likewise,  must  be  removed  beforehand. 

67.  The  apparatus  of  Drs.  FresenJus  and  Will  conaiats  of 
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Tbo  finl  mtiKt  have  n  capacity  of  from 
twft  to  two  oun(x-»  and  a  iinlf ;  ihc  Mcond, 
or  flaiik  R,  should  be  of  h  ^niallcr  nie,  and 
bold  from  one  ounoc  and  a  httlf  to  two 
oancee.  Uotb  flaskit  must  be  provided 
with  perfectly  eoand  corks,  cnch  perforated 
with  two  holes  through  which  the  lubes 
a,  t;  d,  are  paMiDg.  The  lower  extrentiljr 
of  the  tube  a  must  be  so  adjusted  as  lo 
reach  nearly  to  the  bottom  of  tbe  Oaak  A. 
and  its  upper  «xtretnity  ia  cluned  at  h  by  mcftnii  of  n  Mmall 
pellet  of  wax  ;  c  i»  a  tube  iK'nt  twici-  nt  right  anglrn,  one  end 
of  wliich  ntftnUy  protrudes  tiirough  th(-  cork  into  th<;  tiMk  A, 
tnit  thv  other  rod  ronchri  ncai'ly  to  tli<^  Imttom  of  tW  flask  I}. 
1\u:  liibo  d  of  ihc  Hank  B  mcnily  protrudes  through  the  cork 
into  the  fliuk. 

The  apparatuB  being  disposed  as  just  sud,  n  certain  c|iuui- 
tity,  100  grains  for  example,  of  tlie  potash  or  soda-aab 
under  cxntnin&tion  (and  wliich  may  liare  been  prerlonsly 
driod  M  described  No.  64),  is  weighed  and  iutn>ditced  into 
the  fladc  A  ;  water  is  next  poured  into  this  fijuk  to  nbout 
one  third  of  its  capacity  {  concentrated  Aulphurie  acid  i»  now 
poured  into  the  flask  IJ,  and  tli*  corks  ai*  firmly  put  on  tlic 
flaiks  which  thus  become  coum-cted  iii>  of  lo  fonn  ik  twin- 
appiaratus,  which  is  tlicu  put  on  u  dt*.Iicntv  balance  luid  Recu- 
rs t«ly  weighed. 

68.  Tbe  wpjglit  of  the  upparntiis  being  noted  down,  tlie 
o|Knktor  should  now  apply  his  lip*  to  the  c^tri^toity  of  the 
tube  d,  and  suck  out  a  few  air  bubbles,  which  rarefies  the  air 
iu  lite  flasV  A,  and  consequently  causes  the  iiulphuric  acid  of 
the  fl&sk  B  to  ascend  a  cerlain  height  (at^r  the  suction) 
into  the  tube  C  ;  and  if  alter  a  short  time  the  columo  of 
•ulphuric  acid  maiiitains  it.t  lieisbt  in  the  tube  r,  it  is  a  proof 
that  tbe  apporulus  i.t  air-tight,  uiid  therefore  as  it  aliould  be. 
Thin  Iieiiig  niii-iTtuiiu'il,  miction  \»  again  appliud  to  ihu  ex- 
tremity of  the  tube  d,  ko  that  n  portion  of  the  Nulpburic  add 
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of  th«  Rvk  B  Mccnda  into  the  talM  r,  and  fffCMAtljr  Gdlt 
inU)  the  dftsk  A,  tho  iia&Dtilj  which  ihiu  flows  over  beii^ 
prafHHiionUe  to  the  vacuum  |irwlu«ci]  by  suction.  An  mmm 
u  the  acJd  eoiMa  in  couUcl  wtlli  the  carbaoato  in  Uh!  fluk 
A,  caittcnio  actil  la  disengogtid,  nnci  in  urdc^r  to  Rica}H-  it  mnti 
[Muw  bf  tltn  tube  r,  tlirougk  Uic  concvnintvd  •ulphuric  acid 
of  the  flwk  B,  bj  wbtch  it  is  eompletclj  dried  before  it 
fiaidly  cacwpea  through  the  tube  d.  The  cflcrvoKWDoe  pn^ 
doeed  by  tbo  (UM-ngngtmcnt  of  tlic  carbonic  acid  hanog  sab- 
Bided,  auclion  is  again  applied  to  the  tubrt^  in  order  lo  ouue 
ft  fWsh  quantity  of  sulphuric  acid  to  flow  over  into  tbe  flask 
as  before,  and  so  on,  until  tbo  carbonate  betag  oompletely 
deoompooed,  carbonic  acid  eoasca  to  be  evolved.  When  this 
pojnt  ia  obtained,  a  powerful  suction  is  applied  to  the  tube  J, 
in  ord«r  to  oauau  a  tolerably  large  quautily  of  aeld  to  flow 
into  the  ttn.ik  A,  wliich  thus  becomes  very  hot,  IVom  the 
oombinalion  of  the  concentrated  acid  with  the  water,  m 
that  thi-  carbonic  acid  is  thoroughly  disengaged  from  the 
solution. 

GS.  When  all  evolution  of  carbonic  aciil  gas  baa  ceased, 
the  little  stopper  of  wax  is  carefully  remoTcd  from  the  tube 
C,  and  Nucfio[i  applied  for  some  lime,  in  order  to  remove  the 
carbonic  acid  contained  in  tliL-  flasks  and  replace  it  by  ataxw- 
pheric  tuT.  Klien  the  apparatus  fuia  become  quite  cold  il  is 
weiglied  again,  the  dtflercnce  of  weight  butweco  this  sccon 
weighing  and  the  first,  tlmt  is  to  say.  the  toss,  indicates 
courne  tbo  quantity  of  curlMiuic  uM  which  was  contained 
the  carbonutte  and  which  ha.H  twiupvd,  from  whiuli,~Df  cou 
the  quantity  of  the  carbotmti^  ulkidi  op<-rntcd  uporT 
csleulaled.  Suppose  in  cfl'cct  that  the  loss  is  19^  gruJ 
taking  the  eiiuivalent  of  soda^32,  and  that  of  curb'i 
acid— 22,  (carbonate  of  sodB=S4,)  it  is  clear  that  if  221 
carbonic  acid  rfprtment  32  of  soda  or  £4  of  carbonate  of ; 
Uie  19J  grain*  of  curlionic  acid  which  were  disengaged  rcpr 
»ent  46  grain*  of  carbonate  of  soda,  or.  in  Other  words,  the ' 
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100  grains  of  «o>ln-iwhopcT»l«l  upoii  roiiuineil  48 
of  carboDalo  of  khIo. 

M,  ir.OfOO,  DO]  K.n,0Oi 

TO.  As  Uw  aodaiuih  of  commem;  alwajv  rontaioa  c^arlhy 
txrbooaUB,  imteiu]  of  putting  the  100  grains  whicJi  an 
to  b«  Mnalyxed  directly  into  tho  tiMk  A,  it  is  absolutely  nec«»- 
aary  first  (O  diseolve  them  in  boiling  water,  to  filter  tbe 
Mlatiun,  and  to  wash  the  precipitate  that  may  tw  left  on 
tl»e  filtvr  with  bulling  water.  The  sulution  and  the  waih- 
ings  bring  mixed  logetheT',  should  Iheu  be  concentrated  by 
eTaporaiion  to  diminish  thidr  hulk  to  thu  pniper  volume  for 
introduction  into  the  flunk  A,  uud  tlu-  prcx^t^sa  in  then  carried 
on  as  d«scrihc>d. 

71.  If  lh<i  s'Hla-ash  under  (rxaininiitiun  mulaios  any  eul- 
phuret  of  godiuni,  »iilphit(;  or  hypaxulphile  of  soda,  it  must 
be  trcatvd  exactly  ta  was  described  Nox.  SS  to  61,  pre- 
vious lo  beginning  the  analysis  sincn  oth<Twij"i!  sulphuretted 
bydrogeu  and  sitlphurous  acid  would  be  disengaged  along 
with  the  carbonic  acid,  which  would  apparently  augment 
Uie  proportion  of  the  latter  and  render  the  result  quite  erro- 
nisous. 

72.  If  the  Moda-ash  contuinEi  any  cnuHtio  siida,  which  ia 
frctquiiQtly  tbu  (■ose,  Drs,  Fn»«niu.i  and  Will  |>rucribe  to 
w«igh  oir  a  portion  of  the  Nimplo,  and  to  tritiiruti;  it  in  a 
mortar  with  about  3  or  4  parts  of  <]uart/,o90  sand,  and  nimut 
one  third  jinrt  of  carbonate  of  ammonia.  Tli«  whole  is  then 
put  into  a  small  iron  capsule,  and  the  ntass  being  moistened 
with  nqueous  ammouia  is  then  evii|)cirBt(.-d  tu  dTyiie»>  ir  order 
(o  expel  the  auiiuDuta  and  earbnnule  of  uiomoRia.  The  dbm 
is  then  treated  by  wati-r,  HllerccI,  wajibdd,  conecntratcd  to  the 
proper  hulk  by  rvujKirution,  and  tlicn  treated  M  described. 

7.1,  Till!  Iirilarui!  used  for  this  mode  of  analysis  should  be 
capable  of  indicating  small  weights  wlieu  h«avi]y  iNdcii. 


*0  ALUH. 

ALQUIFOUX. 

ARQUIFOUS.     POTTERS'  ORR    GALENA.    SULPHUEET 
OF  LEAD. 

1.  Alquifoux  i§  a  combination  of  sulphur  and  of  U*d  (anl- 
phuret  of  lead),  which  is  used  b;  potten  to  give  a  gnea 
Tarnish  or  enamel  to  pottery,  on  which  account  it  is  aome- 
times  called  potters'  ore  ;  it  may  be  analyzed  in  the  same  way 
as  galena. — {SeeLead  Ora.) 


ALUM. 

1.  The  substance  known  as  common  alum  is  a  doable  sul- 
phate of  alumina  and  of  pota.>!b  (KO,  SO,  +  Al,  0»  3  S0|X  bnt 
all  alums  do  not  necessarily  contain  alumina  (clay)  or  potaah. 
The  word  alum  means,  in  chemical  language,  a  comhination 
of  sulphate  of  potash  with  another  sulpliate,  or  a  combins- 
tion  in  which  sulphate  of  potash  is  replaced  by  a  sulphate  of 
a  base  having  one  equivalent  of  oxygen  ;  for  example ;— 

Sulphate  of  alumina  and  of  potash  >    ^0,  80.  +  AL  0,.     3  80. 
(common  alum) S  i    — .     u 

Sulphate  of  ^umina  and  of  soda.  jaO, SO.  +  AI.  0.,     3  80. 

(soda  alum) 1 

Sulphate  of  iron  and  of  potash  i  +  Fe.  0^     3  BO. 

(iron  utum,  or  plumose  alum)  .  i  '       •    i      -■    ■> 

'^^^^iLiSmT:'"""'"!  '^«'">-«°-+  ^'-^'-^ '  ^ 

Sulphate  of  manganeaeandof  chrome  MnO,  so.  +  CriO.-|-3  80( 

2.  All  alums  crystallize  in  cubes  or  in  octahedrons,  and 
they  all  contain  the  same  number  of  etiuivalcnts  of  water ; 
namely,  24  equivalents.  The  ammonia-alums,  however,  form 
an  exception]  they  contain,  according  to  Pelouze,  25  equivk- 
lentB  of  water. 

3.  The  most  important  of  all  alums,  in  a  technical  point  of 
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view,  u  (he  poUsh-aliiii)  (common  aJum),  or  doable  nlpluK^ 
or  slamiDa  uul  potaab  (KG,  SO,):  (Al,  0„  3  SO,)  U  HO, 
very  1arg«  qtiKiilttlea  or  tvIiicJi  are  luunafacliirt^d,  botli  in  lki« 
oountrj  and  abroail,  for  variou*  [ii'oceMC*  in  ttie  nrU.  It  U 
«n«naively  u.-nk)  Tor  (Ijrrin);,  m  n  niordnnt,  in  tlic  mnnufftctur* 
of  papor,  vf  cnndlcH,  »f  v.rtkjotif,  luid  a  variety  of  i>lhi.*r  pur- 

ptWCtl. 

4.  The  lloman  alum  has  genoralljr  a  reddish  colour,  due 
to  Ibc  pntscncc  of  peroxjde  of  iron,  which,  however,  being 
inMliiblc,  docs  not  interfere  with  its  uw  in  dj'cing. 

■t.  Alest  of  the  aluiu  used  in  Engtand  is  czlracled  Ovim 
alumiDOiis  echiatiis,  containing  aulphuret  of  iron,  and  eoiii« 
bituminous  matter.  Uy  espMure  to  tlie  tur  the  ±u]]>huret  of 
iron  beeotaes  converted  into  Hulphate  of  iron,  and  into  sul- 
pburio  acid,  ilie  couMMjueniw  of  which  is,  that  the  alum 
prepared  frum  nucti  miiterials.  relaios  trnces  of  kulphate  of 
iron,  which  n:n<Iet  it  untit  for  (.t^rlain  dj'rinf;  operation)!. 
Rnm  M  dinall  a  trncn  a»  O'liOS  interfere  with  the  hrighttie-M 
of  MvcTftl  coloiiri*. 

6.  The  prc^'-ncc  of  iron  Is  dclecvted  by  dissolving  a  portion 
of  the  aliin).  and  tcitling  the  solution  with  tincture  of  galla, 
whicli  will  then  irapnrt  a  blnck  tinge  to  the  li<|iior.  Iron 
amy  be  detected  aUo  hy  adding  a  large  excess  of  caustic 
pola*h  to  the  nulution,  and  bi)ilia(;  the  whole,  the  peroxydc 
of  iron  will  then  fall  down  In  the  form  of  an  inaoluble  reil- 
dish-browii  preciintate. 

7.  It  Khonld  b«!  obaerved,  tlmt  nt  fir«t,  the  ndditii>n  of  j-ot- 
aah  to  the  solution  pr«rlnc-<w  a  Imlky  pneipilatp,  be<-jitii?e  both 
llie  alumina  ami  the  iron  are  thrown  down  ;  but  if  a  sufficient 
quantity  of  solution  of  cauMic  poiasli  is  added,  and  the  whole 
be  boiled,  the  aiuniina  is  rcdiN»lved,  and  the  inM>hible  por- 
tion ultimately  consists  of  peroxyde  of  iron  only,  which 
■hoatd  bn  i-ollccied  and  thorouj-hly  washed  oo  a  filter  ;  after 
whicb,  if  the  proportion  obtained  ndmila  of  it,  it  may  be 
ifpiited  and  wciglied,  if  need  lie,  though  for  greater  accuracy 
it  is  beat  to  rocUssolrc  in  muriatic  acid  the  peroxjrdc  of  iron 
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collected  on  the  filler,  and  to  reprecipitate  it  hy  adding 
unmoDia,  which  will  then  throw  down  the  peroxjrde  of  iron 
onlv. 

8.  Lastly ;  th^  presence  of  iron  ma;  be  detected  in  the 
solution,  bj  testing  with  solution  of  feirocjanuret  of  po- 
tassium (prussiate  of  potaah),  which,  in  that  case,  wiU  Btrike 
a  blue  precipitate  (Prussian  blue.) 

9.  Pure  alum  is  completely  soluble  in  water  but  in  different 
proportions  according  to  the  temperature. 

According  to  Foggiale, 


wfth 

jrat      0- 

Fahi 

.  dissolve      a29 

o 

50 

9.62 

•> 

66 

„               22.00 

I] 

140 

„               31.00 

» 

IW 

„               90.00 

SI  2  „  3A7.00 


10.  A  concentrated  solution  of  alum  in  boiling  water  depo- 
sits octahedral  crystals  in  cooling,  and  if  these  crystals  an 
then  redissolved  in  water  at  from  104°  to  120°  Fahr.  adding 
potash  until  the  precipitate  at  first  produced  by  this  reagent 
is  no  longer  redissolved,  by  filtering  and  crystallizing  the  fil- 
tered liquor  at  a  gentle  heat,  alum  is  obtained  in  cubes  free 
from  iron  and  perfectly  pure. 


AMALGAMATED  SILVER.— See  German  SUver. 

AMBER. 
SUCCIN. 

1.  It  is  now  generaUy  admitted  that  amber  is  a  fossil  Bub- 
staoce  of  vegetable  origin,  formerly  in  the  state  of  a  balsam  or 
resin,  dissolved  in  a  natural  volatile  oil,  and  similar  to  the 
resins  which  exnde  &om  sevenl  of  our  trees. 


AMBEK-GREASE. 
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2.  Amber,  m  fiMiiul  hi  nature,  is  Eu  tninsladd  liiin[M,  »(im«- 
tinKa  colMirltnn,  but  more  gi-ncniUy  (if  a  light  yellow,  »nii 
occaaiomdly  iH'  n  ilnfk  lirown  or  oi  a  milk-wbile  wluuFr  ai><l 
opaqu«.  It  is  harder  than  all  other  reiiaa,  Mid  is  capable  of 
receiving  «  Udc  jmli^li,  on  wbiuti  account  it  is  often  «mplnyr<l 
lor  ornamental  [iiirposen. 

S.  Wh«n  amber  i*  in  «inaU  frugmeiiw,  whidi  is  most  gcnf 
rally  the  cftie.  I'spufjally  with  tlmt  wLich  is  employed  for 
making  vuniiiili,  und  for  prepariuK  suci-iiiiL'  at-id,  it  is  oiWii 
adulterated  ur  wiieU  n-ttli  .Hiiiall  [lieees  of  reetD  copnl,  or 
aoinio.  Thin  admixture,  however,  may  be  reeognticed  by  a 
careful  pxaini nation  of  ilie  article,  bevauMa  the  piecefl  of  resin 
copal^  and  ufn'sin  miimt?  liuTf  a  dilTfrenl  u|i[)eitranve  aiwl  frao- 
tiire.  The  wuspccted  picctd  should  In;  m-kctwl  out,  and.  if 
tliey  be  thrown  upon  red<hol  irau,  it  will  be  observed  llial 
they  will  not  wnit  tliu  pi^culiur  odour  of  amber,  whilsl.  on 
the  other  hiiml,  ihu  ri-aiii  will  fuse  aud  fall  into  dnj^is,  wblvh 
i«  not  the  ciuc  with  amber. 


AMBER-GRKASE. 
AMUBRGIU8.    GREY  AUBER. 

1.  Au)ber<;rii  »  n  solid,  opaqnr-,  tincTen,  fiitty,  and  inflam- 
mable masH,  of  a  light  grey  coUtnr,  of  n  darker  hue  exter- 
nally iboii  internully,  varic^ntcd  with  yellow  or  rcddisli 
streaks. 

2.  Ambergriii  sofltmx  like  wax  by  th«  bent  of  the  hand,  and 
euilA  a  iilight  but  ngiRc-nblc  odour  when  heated.  Ambergris 
ha*  acareely  any  other  use  than  in  perfumery. 

3.  It  is  now  generally  a<ln>itii>d  that  ttiis  suhdtance  \»  s 
morbid  ooncretiou,  analagoua  to  llie  biliary  calculi,  formed  in 
the  sloniaeh  or  luleaiino*  <if  (he  speraiaL-eli- whale,  Itn  com- 
poailion  Is  very  viuiide  i  it  coiuuls  atinoiit  entirely  of  a  ooo- 
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vaponificeable  grcaae  uialagous  to  choleBterine^  and  mixed  with 
n  portion  of  tlie  excrcmenta  of  the  ""imal. 

4.  Great  care  ix  requisite  in  purchaung  this  rabstuice, 
bci^auite  it  b  easily  imitated  b;  &  mixture  of  sereral  gumA 
and  other  drugs.  The  criterion  of  genuine  ambergris  it, 
tliat  it  may  be  eaaily  perforated  by  a  heated  needl^  and  on 
witliilrawing  it,  not  only  should  the  odour  of  ambergris  be 
immrdiately  evolved,  but  the  needle  should  come  oat  clean 
without  Bnytbing  whatever  adhering  to  it. 

5.  Altergris  should  be  choBcn  in  large  pieces,  externally  of 
a  unifonn  grey  colour,  internally  of  a  lighter  shade  of  grey 
with  little  black  apocks,  and  of  an  agreeable  odour. 

6.  Tlie  specific  gravity  of  arabei^rease  is  from  0.906  to 
0.92.    The  analysis  of  ambergris  gives  the  following  reanlts  : 

Peculiar  grease  (ambreinc)  .  .        85. 

Balsamic  matter,  of  a  Bwcct  acidulous  taste, 
soluble  in  alcohol  and  in  water,  probably 
tontaining  benzoic  acid  .  i.S 

Matter  soUublc  in  water,  benioic  acid,  and 
chloride  of  sodium  .  .  .  l.fi 

Loss  ....  11.0 

100.0    . 


AMMONIA. 

SriRITS  OF  HARTSHORN.    VOLATILE  ALKALI.    LIQUOR 
AMMONIA. 

1.  Ammonia  is  a  colourless  gas,  permanently  elastic,  at 
ordinary  temperatures,  very  soluble  in  water.  The  OBUol 
state  in  which  it  is  employed,  is  in  atjueoua  solution,  which, 
when  saturated,  has  a  specific  gravity  of  0.675.  One  of  the 
ways  of  ascertaining  the  quantity  of  real  ammonia  contained 
in  the  aqueous  solution  is  by  taking  its  specific  gravity,  either 
by  means  of  the  hydrometer  or  of  the  specific  gravity  bottle. 


AMUOMA. 
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BeTetence  to  (he  foUowinj;  tables  will  sliow  tlw  qoanlitj  of 
■mmonb  iu  aolntions  uf  diflerent  »[Mcili«  i^vitiu;— 


TABLE  BY  SIR  H.  DAVY. 


itw  pHt*«r 

uf 

100  patti  uf                     of 

Sp.Gr. 
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8p.<ir.                  Ainmoiiia. 

0.8TSO      OHit^n 

32..t0 

0.0(35     COiiIaiii        11JS 
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0.<l(76           „          13.4S 

DPnoD          „ 
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0.9050          „ 
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83.07 
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19.34 

0.8197           „           10.17 

9M»          • 

17^ 

0JW19          „            9;90 

M»M         M 

UM 

0.9G93         »           KM 

But  tbe  ([uanlilj  o(  ammonia  stAted  in  tbe  above  table  is 
probHbt}r  too  bigb  bjr  about  I  jier  cent. 

Tlte  foUovriiig  tubie  bj'  Dr.  Vrv,  indicates  ibe  qutuilitj'  of 
ftRUDOnia  i»  lOO  paru,  bj  weight,  of  its  aqueous  sobitions 
of  diOcrent  tu«.'0!oive  d^usttieit : 
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2.  The  real  quantity  of  ammoniB  contiuaed  in  its  wlntioiv 
am  also  tx;  ascertained  bj  iu  saturating  power,  in  the  same 
manner  ax  we  described  in  tlie  article  on  atkalimetiy,  thus: — 

3.  Tukc  for  example  1000  grains-muaaure  of  the  test- 
suljihuric  afid  of  sp.  gr.  1.032  mentioned  page  22,  and  drop 
it  fruiu  the  acidimei<;r  into  any  given  weight  or  measure  of 
the  litjuor  of  ainraonia  under  examination,  until  perfect 
neutralization  in  obtained,  oxat^tl;  as  we  described  for  aUtali- 
metrical  triuLi.  As  100  divisions  (1000  graios-measure  of 
i^Lich  an  acid  satnrate  exactly  17  grains  in  weight  of  ammonia, 
it  is  iiiiilc  evident  that  the  quantity  of  real  ammonia  con- 
tained in  the  given  weight  or  meanure  of  liquor  of  ammonia 
(ipemted  iiikiii,  can  thus  be  immediately  ascertained. 

4.  Pure  solution  uf  ammonia  should  be  as  limpid  as  water, 
if  it  have  the  sliglitcst  brownish  hue  it  is  a  sign  of  the 
presence  of  organic  aub.-:tances.  The  soluttun  of  pure 
ammonia  should  also  evaporate  entirely  when  heated,  though 
ordinarily  a  smalt  carbonaceous  re^-idue  is  left,  but  it  should 
always  be  very  slight. 

5.  The  presence  of  the  empyreumatic  oil  by  which  the 
aqueous  solution  of  anmtonia  is  oRen  contaminated,  may 
generally  be  detected,  by  the  odour  wliicli  may  be  im- 
mi^diately  rendered  perceptible  hy  rubbing  a  little  of  the 
ammonia  in  the  palm  of  the  hand,  and  when  evaporated,  the 
film  of  empyreumatic  oil  which  remains  in  the  hand  evolves 
the  characteristic  odour. 

6.  If  the  proportion  of  empyreumatic  oil,  or  of  organic 
matter,  ii<  at  all  considerable,  its  presence  may  also  be  detected 
by  adding  a  large  excess  of  concentrated  sulphuric  Mid 
which  should  be  poured  in  the  ammonia  with  great  cantiou, 
and  only  one  drop  at  a  time.  The  acid,  by  charring  the 
organic  matter,  imparts  a  black  hue  to  the  liquor. 

7.  The  liquor  ammonia  of  commerce  contains  sometimea 
tal  ammoniac,  tulpkate  of  ammonia,  earbonale  i^  ammonia, 
chloride  of  calcium,  and  sometimes  also  traces  of  jirotojryde  (^ 
copper,  or  of  perox^fde  of  tin,  which  may  interfere  with 
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ccrUin  delicate  Oficriilioin!,  llic»c  impuritks  may  bn  delected 
u  fulbwR  :— 

S.  A  certain  quantity  o(  the  nmtnonift  under  cxamiiulidu 
should  bv  tint  i>upvniaturHtr<]  «viib  pure  nitric  acid,  and  a 
portion  tliorvor  i»  tlwn  tested  by  nitrato  of  biItcf,  If  a  wljite 
prct:ipitaU!  it,  thereby  prodaccd,  which  immediately  disappears 
on  TOperMtu rating  it  with  ammonia,  il  u  chloride  of  hIvpt, 
and  is,  of  course,  a  Hign  that  the  ammonia  Is  cuiituuiinsted  by 
sal  aminoniac. 

9-  If  to  another  portion  of  tlie  ammonia,  supersatumted  by 
pure  nitric  acid,  an  aUdilJoo  of  »ulutioa  of  uitrate  of  baryta 
prudu(!<^-i  a  white  prt^eipitalv,  it  v>  ^dpliule  of  baryta  j  and, 
coniiMiucntly,  .luljiliuric  acid  or  a  :>oltiblc  fiilplinic  iti  prescol. 

10.  If  IIm!  Wjliiliun  of  ammonia  contains  cvrbonate  iff 
amnumui,  which  is  always  the  cajw  wlien  it  has  been  kept  for 
aomc  time  in  bottle*  not  carefully  si(>ppi'rc<l,  it  is  detected  by 
jKiuring  into  it  a  solution  of  chloride  of  calcium,  or  of  barium, 
or  elae  liiiii''WU[er,  lu  which  case  a  tiirbidlieas  or  a  ]w«cipi- 
tate  will  bu  |)i'uduci.-(l.  owin;;  lu  the  furmntion  of  cnrbonnt«  of 
limti  or  t)t  baryta.  If  oblurldif  of  buriuni  i.i  iimmI,  it  is,  of 
rotinc,  neccMaiy  to  unuirluiu  that  Hiilpburic  a<Tid  in  nlieent 
txifoni  the  operator  can  coucludu  thut  curboiuitc  of  anuDoitln 
i*  prcjacnt. 

1 1.  If  the  ammtiiiia  under  examination  ronlalns  any  chlciride 
of  calcium,  the  odditiou  of  a  Mihition  of  oxalic  acid  will 
render  it  turbid,  or  even  prndiico  u  j>r<-cipiinto  if  the  qiinutilv 
of  lime  is  at  all  Urge.  Monrovrr,  if  a  jmrtioii  of  tfar.  licjiKif 
of  onunonia  be  evaporated,  a  r«wdue  will  then  be  left.  Puro 
niiimunia  is  not  at  all  affected  by  oxalic  acid. 

12.  Traces  of  oxyde  of  trapper  are  at  once  detected  by  the 
blue  colour  of  the  ammonia  liquor  ;  if,  ImwoviT,  tJi<:^  ijuontity 
of  copper  la  loo  small  to  imparl  n  blue  colour  to  thu  liiinor  as 
jiwt  itaid,  its  presence  may  be  rendcreil  apiwirenl  by  adding 
hydnMulpburtt  of  ammonia  which  wilt  then  produce  a  black 
precipitate  of  nulphuret  of  copper. 

13.  Impure  otaraonia  can  alway«  be  purified  by  re-di*tilliiig 
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it  slowly.  It  aliould  then  be  put  into  s  nutnua  or  retort, 
connected  with  an  ordiaar;  Wouife'a  apparatus,  consiating 
of  two  buttlea,  the  flrat  of  which  coattuns  a  little  coDcentrated 
Botution  of  aiumonia,  and  the  second  contuse  pure  water ; 
heat  is  then  carefully  applied,  the  gas,  in  paanag  throagh 
the  concentrated  liquor  of  ammonia,  is  washed  and  ia  CCW' 
den!<ed  in  a  perfectly  pure  state  by  the  water  of  the  aecfMid 
bottle,  the  impurities  which  might  have  been  mechanically 
carried  with  the  gas  remain  in  the  first  bottle.  This  procea* 
although  convenient,  however,  is  not  economical,  for  the 
whole  of  the  ammonia  contained  in  the  original  liquor  cannot 
be  thus  extracted. 


ASXOTTO. 

ASNATTO.     ARNOTTO.    ROCOU. 

1.  Annotto  is  a  colouring  matter  of  a  pasty  consistence^ 
used  for  dying  silk  and  wool,  in  the  preparation  of  certun 
Tarnishes,  &c.  It  is  prejiared  by  macerating  tlie  pods  of  the 
bixa  orellana  iu  boiling  water,  allowing  the  matter  to  subside^ 
pouring  the  water  off,  and  drying  it  in  the  shade.  The 
colouring  matter  ia  sometimes  mixed  with  oil  before  drying. 

2.  Annotto  is  met  with  in  commerce  in  cakes  and  in  roUs, 
hence  the  name  of  flat/  and  of  eahe  anittMo,  by  which  these 
two  varieties  are  distinguished. 

3.  Cake  annotto  comes  almost  exclusively  from  Cayenne^ 
it  should  be  of  a  bright  yellow  colour,  somewhat  firm  and 
soft  to  the  touch. 

4.  Roll  annotto  comes  from  Brazils,  and  is  hard  and  dry, 
brown  outside  and  red  witliin  ;  it  is  this  species  which  ia 
daily  employed  in  Kngland  for  imparting  colour  to  eheeae, 
in  the  proportion,  it  is  said,  of  about  one  ounce  of  annotto 
for  1  cwt.  of  curds.  This  admixture  of  annatto  to  cbeeae 
is  in  no  way  detrimental  to  health,  provided  the  drag  ii 
pure,  but  unfortunately,  as  it  is  very  often  adulterated  with 
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nd  lead,  or  with  both  red  lead  nnd  ochre,  llic  UM  of  sucfi 
Mlturtto  is  VC17  injurious,  and  HeriDu<i  accid«Dts  hare  bwn 
aioMil  tlKreby.     (Sec  the  urtictc  on  Chttxf.) 

5.  "Hie  best  w>y  of  detecting  the  presence  of  1c^  >» 
nnnotto  condstii  in  Imnting  u  portion  of  the  Ni*pe(!led  unnotto 
upon  chiLrraol  in  iJw  rctiiiciiig  llnmc  of  the  blow>jji|>e,  by 
which  mcaiM  «  bcAd  of  metallic  lead  may  be  inimediutcty 
ubtained. 

*j.  The  proportion  of  oclire,  if  any  be  present,  can  be 
determined  vfilb  suflli^ienl  accuracy  by  indnentin;;  a  given 
weight  of  the  Kuiipir,  wnsliing  the  rcnduuro  witli  water, 
drying  and  wcigbing. 

The  compoulion  of  lunotto  \»  a»  follows  : — 

AniMtto  mixed  irith  colouriDjf  matter    .  S8 

Coloured  extract ;  20 

Qam 99 

Woody  Urn,  tnixod  with   an  acid  and  an 

uoofttio  mbataiiw    .....  30 

M 


ANTIMONIAL  GREY  COPPER. -^See  Copptr  Ortt. 


ANTIMONT  (CRtTDE).— Se«  Sulphuret  of  Antimony. 


ANTIMONY. 


\  1.  Antitnonr,  a*  is  well  known,  it  a  liritlJe  mdal,  which 

'  U  eaaily  Hxydized  by  nitric  acid,  bot  not  OiMolvcd  by  it; 
becan«c  all  the  ili^rce-'*  of  osyiliiuition  of  tliia  metal  arn 
insoluble  in  that  acid.  The  best  solvent  of  ontiinony  la  aqua 
rdgtii,  which  disMlvta  it  completely  with  thr  help  of  boat : 
but  when  it  contains  much  leail,  the  Hulution  deposit*  spMigle* 
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■if  cliloride  of  lead  in  cooling.  If  the  aquK  r^a  Bolatioii  of  ui- 
tinionj  be  euperaaturated  with  unmoniB,  the  precipitate  fonned 
slioiitd  be  completety  soluble  in  hydroealphuret  of  unmonia. 
jr  a  }>ortioQ  of  the  precipitate  remaina  andiwtdTed  (blkck 
iiiGtalliv  Butplmret),  the  operator  may  conclude  that  the  an- 
timciny  contained  iron,  lead,  or  other  foreign  nietala. 

9.  The  antimony  of  commerce  (regnluB  of  aatiniony)  alwayi 
■■•mtainA  sulp/inr,  lead,  iron,  and  a  smalt  quantity  of  arttnic, 
the  Mtjmration  of  which  latter  substance  is  always  difficult 
iinil  tnjuhle.some. 

:i.  The  real  quantity  of  antimony  may  be  estimated  as 
follows : — 

4.  A  given  wciglit  of  the  antimony,  previously  pulverised, 
should  be  treated  by  nitric  acid,  which  oxydises  the  an- 
timony, and  leaves  it  in  an  insoluble  state,  whikt  the  oxjdes 
(if  the  other  metals  are  taken  up  by  the  add;  the  sesqai- 
iixydc  of  antimony  may  then  be  collected  on  a  filter,  washed, 
dried,  ignited,  and  weighed ;  each  grain  of  sesquio^de 
i>f  flntimony  obtained  contains  0.84317  of  metaL 

a.  If,  however,  the  antimony  contains  any  tin,  the  proceM 
described  farther  on  (seeAlhyi  of  Tin  and  AnHmtmy,  p.  Si) 
must  be  resorted  to.  ' 

6.  One  of  the  best  methods  of  detecting  the  presence  of 
itrsciiic  in  antimony  consists  in  pulverizing  the  suspected 
metal,  mixing  it  with  about  its  own  weight  of  tartrate  of 
potash,  and  submitting  the  mixture  to  a  red  heat  in  a  coveied 
crucible  for  about  three  hours.  When  cold,  the  crucibla 
must  be  broken,  and  the  metallic  button,  which  is  an  allor  of 
antimony  and  potassium,  is  put 
in  a  bottle  provided  with  a  otnk 
fitting  air-tight,  perforated  widi 
two  holes,  into  one  of  which  a 
small  funnel  is  fitted;  the  second 
holo  has  a  tube  with  a  bnlb^ 
and  is  drawn  to  a  point  at  a. 
Water  is  then  poured  into  the 
bottle  through  the  funnel,  when  a 
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iliaengagefneD;  of  hydrogen  tuk<-M  j>hice,  tiecHuto  the  aJloy  in 
tli«  botllc*  di.-comiKui.~i  thr  wiitc-r.  If  ibe  aiiUmoiiy  containeil 
DO  UM'^uIc,  ihr  bfdrngj'ii  (li«ru^agcil  it  pure ;  bat  if  the  \eaAt 
inoc  of  nwcnic  if  pr*'>ient,  Ihp  hytlrogcn  vsosping  at  a  liaa  n 
ehonu^i-ristic  oliaceoud  odour ;  the  areuoic  may  besJilt-H  b<- 
rendered  visible  by  intlamiiiK  ifaegaa  at  ili«  point  of  tbe  dniwn 
tube  a,  and  depre-tsliif;  the  flune  with  a.  cliiiia  plate,  or  u 
ptec«  of  uiea,  iputs  of  metaUio  araeuie  wiil  bt-  ob»ervi-d 
thereon.  TIi«  diwrngngi'mcnt  of  the  gas  siiould  tnke  plnev 
under  the  bond  of  a  ciiiuinfy  witti  n  iioiitl  draught,  or  ill  tfic 
ojnm  air,  l>iit  not  in  the  Inhorntory  or  rocim,  iirjeit  in  retted 
hydrogen  being  an  exceedingly  poitwnous  g»s. 

7.  'I'be  lead,  if  the  antimony  under  examination  contain 
any,  may  be  easily  detected  by  irealing  a  given  quantity 
of  the  metal  i>reviuueily  pulverised,  by  a  sufllcient  quantity  of 
hot  nitric  acid,  whii-b  diiwolves  the  lead,  bat  leaves  the  an- 
timony in  th(-  ntnli^  of  n  wbitt-  powder,  whieb  is  »e»quioxyd(? 
of  antimgny.  The  ^iipcrnuliitit  li<|iior  i>honld  then  1mi  carr* 
folly  decanted,  and  the  r(?fri(|mim  being  washed,  dried,  atid 
Ignited,  may  then  be  weighed  as  we  said.  The  filtered  liquor 
which  contains  the  lead  in  the  state  of  nitrate,  may  next 
be  evapontted  to  dryncit^  the  dry  residuum  being  redissolvcd 
in  water  murt  now  be  converted  into  sulphate  of  lead  by 
pouring  a  jidtutioii  of  .nulphale  of  «odu  in  the  liquor.  Tlie 
whiti-  preeipitut*'  of  sulpbali'  of  lead,  b<-in|t  washed,  dried,  and 
ignited  (without  the  filter)  in  a  thin  porcelain  crucible,  in 
then  weighed — IA2  of  i^ulphale  nf  lead  contain  1U4  of  Ivnil  i 
or  each  grain  of  sulphate  of  lead  eontains  0.68287  of  lead. 

8.  The  presenee  of  iron  in  antimony  is  detected  by  finely 
pulverieiu;;  a  woall  portion  of  the  metal,  and  then  treating  it 
by  a<|aa  reg^ia,  which  will  dissolve  the  whole.  Tbc  mlution 
i«  tlien  dilub'd  with  a  large  quantity  of  water,  which  will 
precipitate  n<-arly  all  tlie  unlinKmy  in  the  shape  of  a  buUty 
white  precipitate.,  wbieh  14  u  baaie  cldorlde  of  antimony, 
that  is,  a  comiKiiind  of  oxydo  and  of  chloride  of  antimony, 
llie  li<)uor  is  then  filtered  in  order  to  sepunte  the  predpilaie, 
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andacurreniofsulpUureltod  hjrdrogm  i*  ibi-n  pPMcd  diroi^h 
tiie  filtrate  In  order  to  prccii>iUil?,  m  sulplturct  of  aoUibobj, 
tli^  lut  pOTtioiu  of  luiliinooy  which  «iv  contained  in  tW 
L-Iear  filtrnt«  in  tho  %UU>  of  acid  chloride  of  that  metiL 

The  galphurel  of  antiiMonf 
thus  produeeil,  sliould  W  ft* 
panted  bj  filieriotr;  Ihr  HI* 
trail.'  ahould  be  builiti  until 
ftU  odour  vt  milpharctted  hj' 
drogvn  has  escaped ;  aAcr 
whidi  the  preaence  of  inn 
ajMy  be  detected  tben^in  bf 
m«Bfu  of  a  solution  of  fena> 
cyanide  of  potaaaiain,  vrhixk 
will  jiroduce  a  blue  pnel' 
it  villi  niamanio,  and  Uua 
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Jiltllli',  ijI-  lij-  •iijii'i>j;iir:iliii;; 
ndding  hjrdramilphnrct  of  ammonia,  which  will  [>nM)uoe  a 
lilnck  prn-ipitate,  if  iron  be  presrnl.  'nncturr  of  galls  naj 
hImi  U-  uM-d  as  a  test  for  iron,  but  the  free  acid  sfaoald  flnt 
Ih-  iifutnilixed  bj  aromonin  or  some  other  alkali. 

9.  The  prMenoe  of  sulphur  may  be  detected  by  te^tin^  llie 
'lolution  in  aqua  ri-^u,  by  ii  luilutiun  of  cliloride  of  barium,  or 
uf  nitrate  of  barytn,  which  will  produce  a  wliite  pf«ripitatc 
M'  ■.ntplialc  of  hnryi^L.  intvlnble  in  wntrr  and  in  aeiiU.  If  Ibo 
proportion  of  nalphur  i*  considerable,  it  a^glomerntcji  in 
yellow  lurnp*  wliiUl  boilin:;  the  metal  in  aqua  n-gia.  Tbeee 
yi-llo*  liimpN  may  bi-  rendily  identified  as  sulphur,  by  in- 
Dnming  tbcm  upon  a  strip  of  pladnum,  wheti  thoy  wilt  bum 
with  a  blue  flame,  and  with  tlie  characleriAtic  odour  of  nil- 
pburuu*  acid  (the  odour  uf  bumiog  briinvtooc) 


ALLOT!  OF  AXTtUONY  AKD  TIN, 


10.  Theacalloysarcemploycdin  thcmanaractureof  a^real 
number  of  ulensilB,  and  iw  it  in  immrtimes  u«eful  to  determine 
the  proportions  of  tUeac  two  oietaU  in  the  alloy,  wc  shall  giT« 
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horc  the  best  ftnd  easiest  metbod  at  pre^nt  kuown  of  effect- 
ing thb  ol>jecl. 

1  J.  Dissolve  a  known  weight  or  the  aWoy  in  muriutic  iK-iil 
to  which  a  Bmall  ({iiauut}'  uf  oitnc  acid  haa  been  added,  aii<l 
wl)«n  tli<3  meittlUc  himb  Iim  diaaolved,  inmeraa  a  btade  of 
pure  till  in  ilio  liquof.  This  will  predpitttte  the  whole  of 
tlie  autimoDjr  iu  tbu  icirm  of  u  black  powder,  provided  the 
Uqnor  be  kept  xt  a  gantlc  heat  b/  lueaii^  «f  a  Kind  batli,  aod 
providMl  alm>  the  operator  lokn  care  to  muntain  lui  exuen  of 
add  in  the  liiiuor. 

12.  The  antjmonjf  thiiii  prcripitntcd  ix  tli«n  cotkvtctd  on  a 
weigiied  filter,  washed,  and  dried  at  a  very  gentle  hcAl,  and 
when  quite  dry  it  is  weighed.  Tlie  loas  indicates  the  quantity 
of  tin.  But  If  the  o|H>ratur  wishes  to  determine  In  a  positive 
maniit^r  the  i|umitity  of  tin  by  direct  ex|jeriinynt,  another 
<|uantity(>f  tlie  alloy,  oiniilur  in  weight  lo  the  llmt  ]]ortion 
<^rated  npoii,  is  to  be  di!«olvc(l  a*  before,  and  a  blade  of 
siac  being  itmnersed  in  it  will  precipitate  both  tli«  antimony 
and  the  tin.  ITie  precipiime  of  ilie  two  meinlM  i^  then 
CoUeetedon  a  weij;bed  liller,  washed,  and  wdght'd,  and  from 
tlM!  weight  obtained  thv  uiierator  flubtrurtu  that  of  tlie  anti- 
mony obtained  by  the  prcviou.i  experiiuuut ;  tlie  reBiainilitr 
indicates  the  quuutity  uf  the  tin. 

IS.  Wlien,  iiowovcr,  ihu  alloy  contain*  eopi>er,  u  i»  the 
ewe  with  tlu'  uHoy  culled  " HritaHnia  mrJal"  the  pntcipi- 
tab-  pruiliici-d  by  tlie  bar  of  tin,  or  by  ttiiLt  of  Kinc,  iihoiilil  Ik- 
ti-enlcd  by  nitric  acid  in  order  to  rediwolve  the  eoppcr  eon- 
tnined  in  ihc  precipitate  ;  in  fact,  nitric  acid  tanj  be  rwwrled 
to  for  the  purpoK^  of  separating  cnost  other  metals  from  tin 
and  from  antimony,  the  two  latter  metals  being  thereby 
oxydieed  and  leil  in  an  insolnble  state,  whilst  the  oxydex  of 
the  other  metals  are  taken  up  by  the  aeid  from  which  they 
may  be  rc»])eclively  preirij)! luted  and  estimated  aub4e<iuenlly, 

14.  Ijct  iiR  »uppo»<'-,  fur  instance,  (but  the  alloy  contain* 
antimony,  tin,  cnpjier,  and  buunntli,  which  im  actually  the 
case   with   liritanitia  metal,    which   eoumaU  of  &\xt<i\  \^ 
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parts  of  tia,  S  parts  of  antimony,  2  of  biamntb,  and  2  of 
<.-o])per.  Th«^  operator  should  first  8pp«ntt«  the  antimony 
and  tho  tin,  aa  indit^ated  before  ;  an  cxcen  of  solntion  of 
carbonate  of  ammonia  m  then  added  to  the  filtrate,  by  which 
means  the  oxyde  of  bismuth  will  be  precipitated,  vhilat  the 
oxyde  of  copper  will  remain  in  solution ;  after  the  addition 
of  the  carbonate  of  ammonia,  however,  the  whole  should  be 
left  at  r>'3t  for  some  time  in  a  warm  place  in  order  that  the 
oxyde  of  bismuth  may  completely  settle,  it  is  then  collected 
on  a  filter,  wa.ih«d  with  water  containing  s(Hne  carbonate  of 
ammoniH,  until  all  the  copper  is  eliminated.  It  is  then  dried, 
ignitnl,  and  weighed,  SO  grains  of  oxyde  of  bismuth  conttiin 
72  of  bismuth.  The  excess  of  carbonate  of  ammonia  should 
upxt  be  volatilized  by  evaporation,  and  af^er  adding  a  small 
ijuantity  of  pure  ammonia,  the  protoxyde  of  copper  is  then 
precipitated  by  solution  of  potoxh,  moderately  boiled  id  water 
in  order  to  agglomerate  the  oxyde  wliieh  should  then  be 
collected  on  a  filter,  and  washed  with  bot  water  in  order  to  eU- 
minatc  the  potash  thoroughly.  The  oxyde  of  copper  is  then 
dried  and  ignite<l  with  the  filler  in  a  platinum  crucible,  and 
weighed  immediately  after  cooling.  100  grains  of  protoxyde 
of  copper  =  80  grains  of  copi>er. 


AQUAFORTIS.— See  Altrk  Add. 


AQUILA  ALBA.-  See  CoIcmI. 


ARGENT  AN.— See   German  Silver. 


ARGOL. — See  BUarlrale  of  Potaik. 


ARNOTTO.— See  Annotto. 


ARQUIFOUX— See  jOqittfoux. 


ARROW-ROOT. 


1.  Arron,-r(>i«  ig  a  f-pcula  which  has  a  great  analogy  with 
uoraiuon    starch    and   with    ])olutu-Htari--h  i    but   the^u    tviti 

[  -vwbstuncra  boing  chca|)er,  are  often  uiix<-il  willi  it.  Tlii* 
itdmixturc,  however,  coii  Ik-  viaWy  iliit«:ti(l,  if  m  all  lurp-, 
hy  on  «tl«uTivt!  vxAuiiiiulton  nf  thr  immplr  with  thi;  iiulci,-<l 
eye,  or  if  in  lew  considemblt.-  quantity,  with  the  help  of  thi- 
inicroAuope. 

2.  In  effect  the  particles  of  potaio-siarcb  are  of  ait 
irn-guliir  form,  of  variouii  oiias,  wliilat  urruw-ruot  coiiHiAtA  of 
purticles  of  an  i-v<>n  size  uii<l  of  lui  iivoiil  form,  their  iiurl'iiw 
being  smooth  and  even.  With  rtwpcct  to  common  st*rch,  it* 
preacnce  amy  he  (tbU-t^teil,  hi-caiiJ^o  it  roiiciRtii  of  jiartiolcd  ol'  n 
larger  siic  HtiO  of  a  liull  ii]>pi::uriiiU!c  uhi-ti  [•xuraiiictl  tlirough 
the  micr(i9(TU]ii-,  whit,*!  liic  pnrti<:U'»  of  Hrrow-mot  nrc  bright, 
l«iirly,  oud  Itni-r.  I'Ik-  adaiixmrt  of  potato-«tareh  in  arrow- 
root iuipartK  to  it  nn  acrid,  earthy,  unpleasant  flavour,  but 
thin  i*  by  no  means  a  lest  lo  be  depended  ui>ou,  bec«u--i- 
badly  tnantifac Cured  ui-ruw-root  acquirer  nunitTtiniM  au  un- 
pleasant fUrour  froiu  tlie  recinouv  matter  i-oiitmned  in  llii? 
vntide  of  the  plant  frcioi  wliicli  it  'n  prepared,  and  which  nu 
mibsMtueDl  nia^  of  thi.^  ninnufucture  can  rviiio%i--.  Yet 
on  tlic  pimtf'  which  nrrovr-root  formi'  with  wntrr  is  inoduruuK, 
whilit  tliut  mn<le  from  coroniOD  slnreh  and  from  potiito-sluri'U 
hiw  a  pcfuliiir  odoiir,  the  presence  of  the  lailt-r  mny  thus  ln- 
gencrally  distinguished. 

3.  The  best  method,  however,  of  detecting  the  spnrioun 
arti<!l«,  coiiaitits  iu  triturating  one  part  of  the  suapeetnl 
Kaiuph;  with  IJ  or  2  purtii  of  coDcenlrated  luuriatiir  wiil,  or 
with  dilute  nitric  ncid  of  llic  strength  of  cuiuuiou  nquafortin 
(fpociSc  ftravity  1.10),  which  will  imuiediately  produce  n 
inuisparcnt  Jelly,  or  mncilnge,  if  llitur  or  p»tato>March  )■ 
present ;  but  if  the  arrow-root  if  pure,  the  mu<dlag«  produc^ed 
by  tlial  Ireulmeut  is  white  and  opaque.    Ground  riw,  how- 
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ever,  bcbftvee  with  that  re-agent  exactly  like  urow-root,  from 
which  it  con  be  distingaished  onlj  bj  tlie  microscope,  the 
particles  of  rice  tiaving  a  ahaip,  apicukr,  homy  Kppeannoe 
which  can  hardly  be  mietaken. 

4.  Potato-starch  nuij  be  also  easily  detected  by  mixiDg  the 
suspected  arrow-root  with  muriatic  acid.  Genuiite  anor- 
root  so  treated  gives  no  odour  whatever,  but  when  adulterated 
with  potato-starch  aa  odour  resembling  that  of  beana  is 
Rvolved. 


ARSENIC— See  Anenioia  Add. 


ARSENIOSULPHURET  OF  COBALT.— 
See  CobaU  Ores. 


ARSENIO-SULPHURET  OF  NICKEL.— See  Spein. 


ARSENIURET  OF  NICKEL.— See  Kupfer  NUM. 


ARSEKIOUS  ACID. 

ARSENIC.    WHITE  ARSENIC.    WHITE  OXYDE  OF 
ARSENIC. 

1.  The  substance  commonly  known  under  the  name  of 
arsenic  is  ars^iioua  acid.  It  is  a  white,  nacreous,  opaque^ 
compact,  brittle  substance,  with  a  conchoidal  fracture,  com- 
pletely Tolatilizable  by  heat,  but  without  emitting  any  odour 
of  garlic,  except  it  be  heated  in  contact  with  charcoal  or 
other  organic  matter  capable  of  reducing  it  into  metallic 
arsenic,  the  odour  of  garbc  belonging  only  to  the  fumes  of 
metallic  arsenic.  FnlTeriied  arsenious  acid  is  a  whit« 
jiowder. 


ASA  roiTIDA. 
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2.  Anonious  ncid  is  moat  virrileiitly  poi>onou«,  ami  its  ben 
,  solrcnt  Is  muriatic  actcl,  but  it  i*  a\m  »]Kiritigly  soluble  in 
I'Wftter.  The  solatlons  of  alkdin  and  of  alkaline  citrboiifltes 
[dlasolve  Knenkua  add  hIm. 

3-  Tilt?  nrnt-nioo*  Bcid  of  comincrcc,  wht^n  pnlveriiwl.  it 
aeiiinvLi  aiiullcntcil  with  white  (wnd,  chdk,  or  plasl*r,  but 
heae  imjiurilicj  ari:  rnuxl  rcndilj'  liotccted  and  their  pro* 
'  portion  estimated,  for  arMnioua  acid  b<>ing  entiretjr  Tolatilixn- 
blv  bjr  licat,  it  ia  sufficient  to  expose  a  ;^!ven  weight  of  tht^ 
subatancv  lo  n  sufficient  licat  (380°  or  400")  m  a  crudbio  ; 
the  whole  of  the  aracnious  acid  will  evu|Kirut*!,  but  the  nhavv 
apuriticM  will  remain  behind  a:*  a  fixvd  rcjiiduiim,  and  may 
Itcn  be  weighed  after  cooling.  Tlie  rolatilixation  of  the 
rarwnious  acid  in  the  above  experiment  should  he  carried  on 
onder  the  hood  of  a  cliimne;  with  a  good  draught,  the  fumes 
being  exceediiigly  poiaunous. 


ASA  FtETIBA. 

1.  Asa  r<etida  in  a  ;;um  resin  of  a  light  <relt«w  eolour  when 
fresh  gathered,  but  which  lieeoiueii  brownish  by  ke«))ing,  It 
ia  obtained  by  incision  from  llie  root  of  a  plant  {J'emla 
asafaiida}.  fuund  e\ucAy  in  Peisia  and  Scinde,  and  the  juicv 
b  iunpimited. 

2.  Ana  fnrtidn  i.*  in  ugglutinatefl  more  <ir  Ii-k*  voluniinoiu 
nuuue.'s  of  a  brownish  or  dnkb  eolour  vnrii'gntcd  with  whil« 
or  riolet  :ipMk*  ;  it  hiu  a  Alrong  and  vnr  disngrrcable  odour 
and  bute  resembling  that  of  garlic,  the  trc^ibir  it  it,  tl»e 
BtnM^cr  are  Uie  Jtrndl  and  otiicr  properties  of  the  renin 
wluch  ahould  bo  eho'en  dean,  frc«h,  of  a  strong  odonr,  and 
of  a  reddish  brown  wlour.  A  grntl<^  li<«t,  (<ven  the  warmth 
of  the  hand,  is  sufficient  to  sofUtn  a«n  ftotidu,  and  wlien  set 
flra  to,  it  bums  vividljr  with  a  pure  wlute  flame,  like 
cttmphor. 

8.  This  gum-reain  is  freciueotly  adolleruod  with  gums  «1* 
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un  inferior  price,  with  chalk,  cUj,  umd,  fcc  All  these 
impurities  may  be  di;tei:f!»l  hj  dissolving  *  given  weight  of 
thugumin  a  mixture  of  alcohol,  and  of  an  acid,  or  of  ui  alksli, 
tlie  impurities  are  then  left  io  an  insolnble  stAte,  uid  their 
umuunt  may  be  determined  by  weighing.  The  iiuoluUe 
portion  in  the  genuine  gum  should  not  exceed  15  or  16  per 
cent. 

4.  The  specific  gravity  of  osa  fmtida  is  1.327. 


ASHES. 


1.  In  the  countries  where  wood,  being  abundant,  is  used 
fur  fuel,  the  Bslkes  resulting  from  its  combustion  are  employed 
for  washing,  on  account  of  a  small  quantity  of  carbonate  of 
polaxh  whieli  they  contain. 

2.  In  commercial  language,  the  t-Tm  ashes  is  applied  to 
tliK  ashen  of  vi^eluble  substances  from  which  the  ftlkalies 
known  as  potash,  pearUsh,  barilla,  kelp,  are  obtained. 

3.  Ashes  being  valuable  only  for  the  quantity  of  alkkline 
salt  which  they  contain,  it  is  important  to  determine  its 
amount,  which  may  be  done  exactly  in  the  manner  thtit  hu 
been  described  in  the  article  on  alkalimetry  for  the  estima- 
tion of  potash,  or  of  soda-ash ;  ashes  being,  in  fact,  k  maos 
containing  a  very  email  per  centagc  of  alkali  mixed  with  ■ 
large  quantity  of  earthy  matter,  and  should  be  examined 
accordingly. 

4.  The  operator  should,  therefore,  take  1000  gruu  in 
weight  of  the  ashes,  and  boil  them  for  about  ten  minutes  with 
seven  or  eight  times  their  weight  of  water  :  the  whole  must 
then  bo  thrown  oo  a  filter  in  order  to  separate  the  insolnble 
[Ktrtion,  which  should  be  washed  thereon  until  the  wkter 
which  filters  ceases  to  tinge  turmeric  paper  brown.  ITiB 
whole  of  the  liquor  which  has  filtered,  is  then  examined  with 
test-sulphuric  acid  of  a  known  strength,  exactly  as  has  been 
described  iu  the  article  on  Alkalimetry. 
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5,  The  whc*  i)f  nil  upocies  of  vtoad»  and  of  woprf*  contun- 
ing  some  alkali,  bs  wc  wiiiJ  before,  mny  b«  most  bencfieiallj* 
employed  as  numoiet  especially  in  connection  ivith  boiie-- 
<lu8t,  [ir  ncii]- phosphate  of  lime,  or  guano. 


AZOTIC  ACIDi— Se«  Nitric  Ami. 


AZURE-BLUE.— Sec  Smait. 


AZCRITE.— See  Cop/m-  Ores. 


BALSAM  COPAIBA— Soe  Copaiba. 


BARILLA. 


1.  BarilU  in  tlie  niune  of  iin  impure  soda  imported  from 
Spain,  TuneriflV,  and  the  Lcvnnl.  It  is  obtnincd  in  ilio»i.- 
conntrie*  by  burning  different  pUnlc  that  grow  on  the  soil- 
Hhora,  principally  talstJa  soda.  'I'he  a^lirs  no  obtained  arc 
lixiviati;d,  eTaporalcd,  and  then  reduced  into  oiwsc*  more  or 
IcM  rich  in  nlkah.  Barillu  seldoai  c«nlajn«  more  than  SO  per 
cent  of  real  alkali.  Tba  manufiLCturc  of  barilla  and  of  kelp 
(aec  K«ip)  has  become  almost  null  since  (be  ioTention  by 
which  Le  Dlauc  succeeded  m  ortificiaUy  miu)ufacturin{[  soda 
from  eommon  salt. 

2.  The  dctermiuation  of  the  cuinmerciol  value  of  barilla 
is  perfonned  ta  we  Iutb  dawribed  in  the  artic-le  on  Alka- 
limetry, 


BASTARD  SAFFRON— See  Soj^hwr. 


FO  BEER. 

BEES. 

1.  Beer  and  ale  Bre  liquors  too  mil  known  to  reqnire 
description.    The  Act  ^iG  Geo.  3  cap.  58  stipuktoi  that  :— 

2.  "No  brewer,  or  dealer,  or  retailer  of  beer,  thtll 
receive,  or  liave  in  his  possession,  or  make,  or  nec^  or  mix 
witli,  or  put  into  worts  or  beer  any  liquor,  extract,  calx,  or 
utlicr  nwlerial  or  preparation  for  the  purpcee  <^  darkenii^ 
the  colour  of  worts  or  beer,  or  any  liquor,  extract,  calx,  or 
other  material  or  preparation  other  than  brown  malt,  groond 
or  unground  as  commonly  used  in  brewing  ;  or  shall  receive 
ur  have  in  his  poascwiion,  or  use,  or  mix  with,  ot  put  into 
any  worta  or  beer,  any  moloMsei,  honey,  liquorice,  vitriol, 
i/uama,  cocculut  Indieu*,  Graini  i^paradite,  Gvittea-pepptr, 
i)r  opium,  or  an;/  extract  or  preparation  of  molauei,  hnuy, 
fi^fuorice,  vitriol,  qututia,  coccultu  Indicut,  grtuns  ofparmSte, 
Guinea-pepper,  or  opium,  or  any  nrtiele  or  preparation  vkat- 
toever  for,  or  a»  a  tuhttitule  for  mnlt  or  hops,  npoo  pain  that 
all  such  liquor,  extract,  calx,  molasses,  honey,  vitriol,  quania, 
cocculus  Indicus,  grains  of  paradise,  Guinea-pepper,  opinm, 
extract,  article  and  preparation  as  aforesaid,  and  also  the 
said  worts  and  beer  shall  be  forfeited,  together  with  tite 
uBska,  Teasels,  and  other  packages,  and  may  be  seized  hj  aaj 
officer  of  excise  ;  and  such  brewer  of,  dealer  in,  or  retailer  of 
beer  so  offending  shall  for  each  offence  forfeit  £200. 

3.  "Nodruggietgor  vendor  of,  or  dealer  in  dmgs,  or  chemiat) 
or  other  person  whatever,  shall  sell,  send,  or  deliver  to  any 
licensed  brewer  of,  or  dealer  in,  or  retailer  of  beer,  knowing 
him  to  be  so  Ucensed,  or  reputed  to  be  so  licensed,  or  to  any 
other  person,  for,  or  on  account  of,  or  in  trust  for,  or  for  the 
use  of  such  brewer,  dealer,  or  retailer,  any  colouring  from 
whatever  material  mode,  or  any  other  material  or  prepara- 
tion, other  than  nnground  brown  malt,  for  the  purpoee  of 
darkening  the  colour  of  worts  or  beer,  or  any  liquor  or  pre- 
paration heretofore,  or  hereafler  made  use  of  for  darkeaiiig 
the  colour  of  worta  or  beer,  or  any  molasses,  or  other  articUa 
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M  mwriW&eti  in  tlic  6m  KfHioa,  for,  or  m  it  sub«titutn  tor 

luiLit  or  bi>pit  r<s»iiecli»i'l)- ;  and  if  any  dni^^t,  or  vendor  of, 

or  (ifulcr  in  druK*>  "r  "^y  chemist,  or  other  pcrwrn  wtialever 

shall  so  do  ;  all  Hitrh  tii|iiur  r.tillcd  iioluuring,  mid  niiiteHal  or 

laration  for  the  )iiirp<i)ii.^  Blori'^uiil,  and  liijiKir  mid   [iro- 

in  UMi)  lor   durkcnuijl  t)io  colour  of  worl*  or  beer, 

lolaasce,  stid  article  or  prnpnmtioii  to  be  umhI  u  a  tiubctitut): 

■r  malt  or  hojiis  tihiill  bo  lorfralcd,  nnd  uiaj-  be  seised  by  ao 

I'effiocr  of  osciso,  and  the  driiggi^  vendor,  dealer,  l;llcmis^  or 

person  no  oflcnding  shftll  forfeit  £S00. 

4.  By  the  Act  1  Will.  IV.  c  51,  for  the  rep^l  of  tlie  ali; 

and  beer  duties,  it  is  enacted,  §  17.  "That  no  bn-wur  shall 

tnve  in  Ma  brewery,  or  in  any  part  of  hU  i^ntirml  iiriiui»n», 

ar  in  any  mill  connected  with  such  brevrt^ry,  any  raw  iir  un- 

malt«d  corn  or  Rrain ;  and  all  uniualled  com  or  firiun  which 

nhol)  bi:  found  in   such  brewing  preitibeti  or  mill,  and  all 

malted  corn  or  Knun  with  vrliicli  Huch  unmaltivl  com  or 

grata  laay  have    bi^cn  mixed,  ehall   he.  forfciUMl,   and  may 

ba  Mued  by  an  offin'r,  with  all  rcn'^-lx  or  packages  in  which 

mob  raw  or  nninnltod  com  or  grain  «hall  be  contained,  or  in 

which  such  unniidted  com  or  grain,  and  Iho  mailed  com 

or  grain  with  whicli  the  samu  may  have  been  mixed  Bholl  be 

ooat^mdi  aud  every  brewer  shall  (or  cvt^ry  such  otfcnoe 

ibrfeit  £200." 

a.  Thia  tlieii  is  the  law.  In  theory,  it  seenungly  pro- 
vider for  every  thing ;  in  practice,  it  is  a  dead  letter.  Ii  ia 
a  well-known  and  authenticated  fact  thai  many  dealers  in,  or 
t«tailcra  of  beer,  in  the  verboAo  phraseology  of  the  Act,  have 
in  Iheir  posessian.  and  do  make  use  of,  mix  witli,  or  put 
into  th^  hoer,  ll((ui)rs,  extracts,  praparatious,  calx,  and  all 
maiuMr  of  Kuhatances,  except  farown  nMlt.  It  ia  a  publidy 
known  fact  that  cart«  may  be  seen  bearing  the  insoriplJon,  in 

tMariog  paint,  of  ' ,  brewers'  druKK^st.'  Such  a  cort  I 
have  myself  M-en,  a  fuw  daya  af;o^  standing  in  broad  daylight, 
at  midday,  l>cforc  a  publicau's  nhofi  or  (nn<[>olacu.  Ol'  course 
I  do  not  know  what  tli«  eontenia  of  the  cart  were,  tun 


wbe4ber  it  (WBtaitH^  an,Tthitig,  bat  rinoe  llie  inK-ripiion 
paiuleil  upon  it  indicat^l  lh«  tr*dp  of  the  ovm?r  to  tre  that 
of  a  brncrr^  druffffiU,  il  may  (kirly,  I  tliink,  be  inferred  that 
tbc  mftd  wu  «  de»l«r  in  drags  for  tbe  uM  oC  dcdera  io  or 
ntulcn  of  bc<-r,  spokon  ot  iu  tW  Act ;  iliat  the  paUtcan  waa 
proboblj  a  ctutomrr  of  hi«,  or  that  etukavoun  wm«  ntade  to 
induce  him  to  bi^wme  uite:  at  any  rate-,  the  abote  bcU 
prove  that,  since  tlMtrv  are  bv«r  dnigjpsts,  there  muit  be  beer 
Jrqggnni;  coDMquvntlj,  that  IT  the  purjioH!  of  t]i«  Act  be 
twrful,  ihr  Act  itM-ir  i*  powcrli-Tiii,  and  that  Korne  more  effictent 
protccliou  tboiild  l>c  rc-Mirtnd  to. 

6.  This  «rupin«nn<*  i»  m  roucit  the  more  cxtraordinaiy 
that  (he  guardians  of  tbis  law  arc  i\ic.  KxciMr;  not  that  we 
sbonld  complain  of  the  tinusual  lorpiiliij-  of  the  Hon.  Com- 
miiwjonen  in  Ibb  instance;  for  when  we  co«i«drr  llwi,  if  the 
prurisiom  of  Ibi'  law  were  enforced,  il  most  be  done  through 
a  body  of  officer*,  many  of  whum  an*  celebrated  neither  for 
their  knowlcdse  or  dtsLTimi nation,  nor  yet  for  their  sobriety, 
candour,  or  aiomlity,  we  would  rather,  for  our  own  part,  pat 
up  with  llie  fraudH  of  unprincipled  dealen,  than  owe  their 
reprcffiion  or  prevcnlicni  to  tbi.-  (iiainti.-iiance  and  :wpp(>rt  of 
an  arniy  of  sobaliem  ofRriaU,  wboiie  inirrcnt  it  U  alway* 
to  Kuppuie  fraud  (for,  accordiu([  to  law,  all  |ienaltiea  and 
seiEurea  are  dirUible,  in  equal  ]>urlH,  between  (lie  crown  and 
the  informer),  and  who,  whore  fraud  does  not  cx'iM,  may  thns 
somelimea  be  induced  to  get  up  and  fabricate  cat>ci>  throagh 
lore  of  lucrOi  praise,  or  mischief — 


*■  Plijut  nwdioM  mtlo." 


7.  In  our  opinion,  (he  prevention  of  the  n(lull<Tation  of 
arti<^le*  of  food  is  not,  and  aliould  not  be  Riailc  n  mailer  of 
lineal  rvf;ulation,  but  one  of  public  hygymi  irrelevant  of  the 
Hoard  of  Eidne  or  of  the  inland  rcveiiui-,  and  wliich  should 
come  within  the  province  of  a  Itoard  of  Health,  composed  of 
geatlemeu  of  high  scieniillc  atluinmeutd,  aud  in  every  way 


L 
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capable  of  judging  dispasaiooately  tVom  ihrir  own  txamina- 
lian  of  tho  suspected  artidea,  and  not,  as  is  tbo  case  else- 
where, ttoat  tbe  reports  of  menials  of  varioua  shades  or 
gndei  of  qaeadonaUe  honour  and  capadtj,  whom  It  ia  held 
a  dutj,  par  etpril  de  eorpM,  lo  eupiKirt  at  all  luucards,  atid 
Mnieiiwes  aguinat  nil  reaaon,  aenae,  soence,  eridence,  or 
juHtice. 

S.  We  My  tliut  tlie  gunnliuiiiliip  of  the  public  Iwoltli 
sbmild  be  jdnced  in  i\\c  ciulmly  ni  ih-tnoiiii  alike  di«inlere.ilcd, 
and  of  liigh  standing  in  poitit  uf  prubity  mid  nf  sciistlifit:  nt- 
taintnf^nts  ;  niid  wbetbr.r  all  tht^  M-rvanti  iif  ibi;  Hon.  Bniird  of 
l^xcitic  prtM^it  Ibc  condition:^  of  lairneu,  of  iiiorality,  and  of 
Bcll'-rcfpect,  tvliicb  sboiild  hp.  rvr^axvuiX  of  pvople  whoK  de- 
clarationt  once  tmidu  or  rcporlctl  to  the  Hon.  Hoard  bccoioe 
omnipotent,  bc»UBc  imnirdintuty  crvilitetl  and  suppoitod, 
TCbclhcr  right  or  vrrotig,  thus  implii-iiting  thv  cbnniclcr  and 
fortune  of  ihc  trader,  inuj  bv  l<^arn<Nl  from  tli«  following 
paragraph  in  th«  cclcbratod  pamplikt  of  George  Camb«^  od 
the  Constitution  of  Man,  which  wc  reproduce  here,  for  the 
ediflcation  of  our  readers  : — 

9.  "  A  gentleman  who  was  subject  to  the  excise  laws,  6.hy 
yearo  ago,  described  to  uio  the  condition  of  \\i»  trade  at 
tlikt  tiue.  The  Excise  otBucr,  he  said,  regnrded  it  as  an 
understood  matter,  that  at  lea.-<t  one  half  of  the  goods  mtinu- 
factured,  were  to  be  smuggled  without  being  charged  with 
duty.  But  then,  Hsid  he,  tbcy  mude  us  pay  a  mural  and 
pi-cuniarj  penalty  that  wa-i  at  onee  guUing  and  debusing. 
We  were  conKirained  to  ask  tbem  to  our  table  at  all  meals, 
and  place  tbem  at  tbo  liead  of  it  in  our  holyday  particA. 
Wlien  ibey  fell  into  debt,  we  wt-re  obliged  lo  help  tbem  out 
of  it  (  when  tliey  moved  from  one  bouse  tu  another,  our  i>er- 
vants  and  eartji  were  in  requisition  to  transport  tbetr  eflecta. 
By  way  of  keeping  diiiriplinG  upon  us,  and  also  to  make  a 
^ow  of  doty,  they  cbo^  every  now  and  then  (o  step  in  and 
detect  OS  ia  a  fraudi  and  get  lu  fined.     If  we  submitted 
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quietly,  they  told  US  that  they  would  mska  iu  tmeoda  hy 
winking  at  another  fraud,  and  thej  generally  did  bo  ;  but  if 
our  indignation  rendered  passive  obedience  impoeatble,  and 
we  gave  utterance  to  our  opinions  of  thdr  chsracter  and 
conduct,  they  enforced  the  law  on  im,  whilst  they  relaxed  tt 
on  our  neighbouRs — and  these,  being  rivals  in  trade,  under- 
sold us  in  the  market,  carried  away  our  customers,  and  rained 
our  buiiiness.  Nur  did  the  bond^e  end  here.  We  could 
not  smuggle  without  the  aid  of  our  servants  ;  and  as  they 
could,  on  occasions  of  any  offence  given  to  themselves,  caitj 
information  to  the  head  quorters  of  Excise,  we  were  slavn 
tu  them  also,  and  were  obliged  tamely  to  submit  to  a  degree 
of  drunkenness  ond  indolence  that  appears  now  to  me  per- 
fectly intoleruble.  Further,  this  evasion  and  oppression  did 
us  no  good  ;  fur  all  the  trade  were  alike,  and  we  just  sold 
our  good»  so  much  the  cheaper  the  more  duty  we  evaded  ;  bo 
that  our  individual  success  did  not  depend  upon  superior 
skill  and  superior  morality,  in  making  an  excellent  article  at 
a  moderate  price,  but  upon  superior  capacity  for  fraud, 
meanness,  sycophancy,  and  every  possible  baseness.  Our 
lives  were  any  thing  but  enviable.  Conscience,  although 
greatly  blunted  by  practices  that  were  universal,  and  viewed 
as  inevitable,  still  whisp(.Ted  that  they  were  wrong  ;  our 
self-respect  very  frequently  revolted  at  the  insults  to  which 
we  were  exponed  ;  and  there  was  a  constant  feeling  of  inae- 
eurity  from  the  great  extent  to  which  we  were  dependent 
upon  wretches  whom  we  internally  despised.  When  the 
government  took  a  higher  tone,  and  more  principle  and 
greater  strictness  in  the  collection  of  the  duties  were  enforced, 
we  thought  ourselves  ruined.  The  reverse,  however,  has  been 
the  ease.  The  duties,  no  doubt,  ore  now  exceedingly  bur- 
densome from  their  amount  ;  but  that  is  their  least  eviL 
Were  it  possible  to  collect  them  from  every  tradrr  with  per- 
fect equality,  our  independence  wonld  bo  complete,  and  our 
competition  would  be  confined  to  superiority  in  morality  and 
skill.     Matters  are  much  nearer  this  p(»nt  now  than  the^ 
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were  &(ly  yean  ago  ;  but  etill  ihty  m>M  admil  afoontidtf 
abh  improvement. " 

10.  There  a  no  doubt  of  tliat. 

1 1.  Afliv  thix  crodiublo  «pccimen  of  Excise  tnanagcmeiit, 
i:<  it  Murpming  llint  peo)>)o  should  Hirmiac,  as  I  liAve  alwa 
hcftrd  it  Niid,  that  poaeibly  Une  obliTion  in  which  the  Act 
nf  Puriianwat  regulating  the  matter  of  the  itreaent  nrtklt'  U 
Uift,  ma_r  bo  doe  to  aome  cum]>ruau3L'  of  iki-  wuni)  kind,  and 
wonder  whelhor  tlte  explanation  may  n<>t  b<-  TouikI  in  ile- 
tnuloenl  polioiu,  or  f^uMun  collyriuni*  judkioQ«Ijr  ottc«iMl 
aad  (aki-ii?  \\ovn-\vr  tliifi  Diay  V,  Iho  dntcctioD  of  moM 
of  tli«  prciHintioiGc  nu-ntioned  in  the  Act,  some  of  which 
■re  poieonoiis,  rnniiot,  in  the  present  slate  of  science,  be 
alwitjrg  Ralisfactorilj'  acoomjiliBheil. 

Vi.  Tbe  preeencBof  lime,  or  of  mayHtsia,  which  ia  some- 
limes  added  to  ueuli^ixe  the  acidity  of  beer,  is  derecled  in 
Um  Boate  nuoanr  tia  when  iheae  iiubot«nce«  are  wldi^  to 
wine.     (S«w  It'ine.) 

13.  If  it  cwitaina  common  ndt,  which  is  abnovt  grnrrally 
found  in  bcpr  in  considcrnbic  and  unwarranlnblp  quiuititics,  ibr 
(be  purpose  doubtless  of  increasing  the  thirst  of  cuxtomcn  and 
inducing  Ihcm  to  consume  larger  qnantities  of  the  liquid  than 
tl»ey  otlierwlse  would,  its  presence  may  be  detected,  and  ito 
quantilyeHtimaied,  by  meansof  a  oulution  of  nitrate  of  silrer, 
which  in  that  case  produi-en  a  {>Ti.'ci|titulv  which  is  insolu- 
ble in  water  and  in  nitric  neUL  The  prtKipilato  may  then 
be  wabhc<t,  dried,  fused  in  a  i'mall  porM'Uln  crucfble,  and 
wtigbed.  134  graina  of  chloridn  of  nlver^^^tiO  grains  of 
common  salt. 

14.  Sulphate  of  iron  (green  coppcnv)  i*  «o«netimes 
added  to  beer  for  the  purpose,  it  is  aud,  of  creating  a 
htadi  bat  whetl»?r  for  thb  or  any  other  ]iiirpi»ti-,  it  i.i  » 
dangoTQiu  addition,  which  lias,  to  my  ocTtain  knonleilge, 
created  vomiting,  cbolic,  and  other  Hytnptoma  of  gaitro-in- 
lestinal  initation.     In  onlcr  to  detect  the  pre*«w«rf\Vftft 
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salt,  the  beer  should  be  deceloaiized  m  much  as  pouible 
by  animal  L'harcoal,  filterod,  and  th«  filtrate  being  tested 
hy  liydnutulphun-t  uf  ammonia,  will  then  produce  a  block 
pri'cipitiitt !  by  fcrricyanide  of  potassium  a  blue  precipitate. 

lo.  On  tlie  other  hand,  if  a  solution  of  chloride  of  barium 
be  uiltltKl  to  another  portion  of  the  filtrate,  a  white  precipitate 
of  sulphate  of  baryta  will  be  produced,  which  may  be  Al- 
tered, washed,  dried,  ignited,  and  weighed.  117  grains  of 
sulphate  of  baryta  repretient  139  grains  of  crystaltiied  proto- 
Bulphale  of  iron. 

IG.  The  presence  of  opium  may  bedetcctedasfcdlows:  The 
NUMpi'cted  beer  is  fir-it  to  be  decolourized  sa  much  as  possible, 
by  animal  I'liarcoal ;  a  portion  of  the  filtrate  is  then  poured 
into  a  conical  glods,  and  a  few  drogu  of  acetate  a£  lead  are 
pourt'd  in.  In  the  course  of  about  twelve  hours  or  sooner, 
a  precipitate  will  be  produced,  especially  by  stirring  the 
wholi;  from  time  to  time,  wliich  is  a  meconate  <^  lead.  The 
precipitate  which  will  have  collected  at  the  bottom  of  the 
test-glass  is  then  neparated  from  the  supernatant  liquor  by 
careful  decantation,  and  30  or  40  drops  of  sulphuric  add, 
and  a  like  quantity  of  protosulphate  of  iron  are  tlien  poured 
on  the  meconate  of  lead  at  the  bottom  of  the  t«st-gla».  By 
this  treatment  the  meconate  of  lead  is  decomposed  and  con- 
verted into  sulphate  of  lead,  whilst  the  liberated  meoonic 
acid,  re-octiiig  upon  the  protosulphate  of  iron,  produoca  a 
beautiful  red  colour. 

17-  Tlie  presence  of  lead  or  of  copper  is  detected  in  beer 
exactly  in  the  same  manner  as  in  kItk,  which  see. 

18.  Oxalate  of  ammonia,  nitrate  of  baryta,  of  silver  and 
acetate  of  lead,  sliould  only  produce  slight  precipitates  when 
poureil  in  either  ale  or  beer,  and  chloride  of  platinum  ahooM 
render  it  only  slightly  turbid. 


BEES'  WAX— See  TFax. 


BEKZUIK. 
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IIKI.L  METAI..— Sec  BroHU. 


BENJAMIN.— Scie  Betismn. 


BENZOIN. 

BENJAMIN.     FHANKIKCENSE. 

j^uiioiii  in  n  rvnin  cxtrunli'il  by  iiicUton  from  s  tra 
{tl^rax  betizotH),  nml  Jii  iin-t  wich  in  eomnicrcc  in  large, 
irregulur,  tiriltli'  Itimps  ;  it«  fracture  oflcrs  n  mixture  of 
wliiiv,  red,  and  brown  veins  or  spots  of  vnrioiis  sii'?s,  but 
tli(!  n-ontt  qutUily  caUcd  foot,  is  almost  exclusively  brown, 
ui<I  full  i>r  vf^tnhlc  stalks,  snnd.  ao<l  other  impurilics. 

2.  The  iKft  qatiity,  irbcn  broken,  has  the  appearance  of 
white  marbU,  but  is  si>li}om  met  with. 

*ni«  valu«  of  the  ariicUi  amy  bo  eHtiniulcd  front  the  quantity 
of  beiiMMC  adi)  (iblai»cil. 

3.  Good  bi'iiKiiln  ci>iiliiin:i  from  15  to  IS  per  cent,  of  bMtnoic 
acid,  which,  according  lo  Sloluc,  niny  be  extracted  as  follows : 

4.  Dissolve  a  given  weight  of  the  resin  in  three  part*  in 
weight  of  alcohol,  pour  the  solution  iolo  a  retort,  and  add 
tben-lo  a  solution  of  carbonate  of  soda  in  eiglil  parla  of  water, 
with  tbri-e  parts  of  alcohol,  until  tlic  alcubolii;  solution  of  ibu 
b«nn>ui  ts  exaclljr  neulralii:ed,  ihat  is,  until  it  nt^taes  tu  hnrc 
nn  aeii]  reaction,  which  is  known  wbon  it  (x^ins  to  turn 
reddened  lilmu.i  puper  blue.  A  quantity  of  wulr-r,  <ti|iinl  to 
double  thi*  wnght  of  thr  renin  opvrati'd  ujHin,  is  then  added 
to  the  liquor,  tlie  alcohol  is  ilt!itille<l  off,  niid  tlin  tiqiiiir  which 
mntuaa  in  thr  retort  coDtains  the  Itciwoii:  ncid  and  the  resin. 
The  latter  is  removed  by  decanting  the  liquor,  and  washed  i 
on  weighing  it,  it  is  found  to  be  equal  to  80  or  H'i  per  CL-nt. 
of  the  benioia  employed,  If  pure.     'I'ho  liquor  decanted  from 
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tho  resin  U  then  treated  hy  dilute  aulphnric  aod,  in  order  to 
precipitale  the  benxoic  acid,  which  maj'  be  collected  on 
a  filter,  well  washed  with  cold  water,  and  wdghed. 

5.  But  the  value  of  benzoin  may  abo  be  ascertained  by  the 
quantity  of  benzoic  acid  obtained  from  it  bj  sublimation. 
Several  processes  may  be  employed,  but  that  described  by 
^I.  llatchctt  ii  perhaps  the  most  easy.  It  consists  in  digest- 
ing a  given  weight  of  the  benzoin  in  sulphuric  acid,  and  then 
by  applying  heat,  a  sublimate  of  benztuc  acid  u  obtained. 


BENZOIC  ACID. 
FLOWERS  OF  DEXZOIN. 

1.  Pure  benzoic  acid  is  white,  but  it  often  has  a  brownish 
tinge,  owing  to  the  presence  of  a  certain  quantity  of  resin, 
which  eomettmes  is  considerable.  Pure  benzoic  acid  is  odour- 
less, but  it  generally  has  a  alight  odour  of  incense  W  of 
vanilla,  especially  when  it  has  been  obtained  by  sublimation, 
which  is  generally  the  cose.  It  should  volatilize  completdy 
when  heated,  and  be  entirely  soluble  in  alcohol,  and  likewise 
in  btnling  water,  but  the  latter  solution  on  cooling  stifiens 
into  a  solid  mass,  because  the  acid  is  only  sparingly  solnble 
in  cold  water.  Benzoic  acid  is  also  dissolved  by  a  solution 
of  potash  and  by  lime  water,  from  which  solutious  it  may  be 
immediately  reprecipitated  by  au  addition  of  muriatic  acid. 
These  reactions  are  peculiar,  and  enable  the  operator  to  sepa- 
rate easily  any  impurities  or  admixtures  which  may  con- 
taminate this  article. 

2,  When  benzoic  acid  contuns  resin,  it  often  exhales  an 
odour  of  pruBsic  acid  when  boiled  with  nitric  acid,  and  th« 
benzoic  acid  which  crystallizes  in  cooling,  instead  of  a  feebly' 
acid,  has  a  bitter  taste. 
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BICARBONATE  OP  POTASH. 

1.  'niiB5ul»taiii:«ison«DHdull«raleil,orniixc<l  witli  neutral 
corlxtiiftte  of  potu-ih ;  somelliacii,  alitoy  it  conttuns  cUoritle  or 
potutRiBiii  or  of  wxliQin,  or  Holphate  of  piitnsh. 

2.  IfthcqaADtityofiinutTnl  cnrbonnlc  is  M  all  oon«iilerub1e, 
and  prorid^il  chloride  of  »o(lium  i«  abeeni,  a  nlution  of 
oorroeiTc  sublimalc  ([>crchloride  of  meji^ry),  added  to  a 
UMtdcralely  ooncenlratcd  afiiieous  iwlutioii  of  Ilit!  .lult  onder 
examlnallon,  will  produi^e  a  brick-reJ  prcciintoti; ;  whilst,  if 
no  neutral  carbonate  h  preitent.  onlj  a  nliglit  prcdpitato,  or 
lurbidn«ii«,  will  appear. 

3.  Sloreover,  coMidering  that  Uciu-lKmate  of  potash  pro- 
duce* no  precipitate  in  nalutiuns  of  salt*  of  tnagncsin,  whibt 
Ihr  neutral  carboOKte  of  pntn^h  prndticr"  one,  the  preaenco  of 
the  latter  sabstetice  laaj  be  rcadilj'  dcteclcil  by  dlfisolvtu;  a 
portion  of  the  aanipLe  Id  wnier  and  tefiting  tlie  liquor  with  a 
solution  of  sul]>h*t«  of  niagneiiia,  which,  if  it  forai  u  pn.'cipi- 
tate,  ii  carbonate  of  magnesia,  u»d  in  due  to  the  prcitenoe 
of  Di;ulral  nu^bonatl^  of  pota«)i. 

-I.  Bicarbonate  of  potwh  is  not  deliqucacenl,  exixpt  wIwd 
it  eontains  a  portion  of  neutral  carbonate  of  the  aaoiv  bn»e. 

A.  If  a  portion  of  the  sample,  being  diiaolrcd  in  water 
aud  Bupersaturaled  with  pure  Bllric  acid,  produces,  when 
t««ted  hj  solution  of  nilrUe  of  eilver,  a  white  curdj  pmipi- 
tsto,  vr  only  a  turbidnea*,  wliidi  is  re^asolved  or  djaappeara 
by  adding  an  cxiieiu  of  ammoiua,  and  U  reproduced  by  an 
exccas  of  odd,  it  i*  chloride  of  silver,  uvd  of  cour&e  it  proves 
Ibtt  lh«  btcarbonfttc  operated  upon  coatained  chloride  of 
potaaeiUBi,  or  another  soluble  chloride.  The  chloride  of 
silver  may  be  collected  on  a  sinall  filt«r,  waahed,  dried  with 
am;,  fused  in  a  porcelain  cntciblc,  and  then  weighed — 144  of 
chlorido  of  ulver  ^  76  of  chloride  of  potosaiuoi,  or  1  etjuini* 
l«Bt  of  any  other  chloride.  ^H 

6.  If  iiulpliate  of  potash  or  of  soda  is  pt«Mnt,  Ll  iskj  ^»     ^H 
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detected  b^  pouring  into  the  Bolution  of  the  sunple,  acidified 
with  pure  nitric  acid,  some  nitrste  of  buyta,  which,  if  it  pro- 
duces a  white  precipitate  insoluble  in  wsl«r  and  in  acids,  i» 
sulphate  of  baryta,  and  indicates  that  the  sample  of  Idcarbo- 
nati'  of  ^tash  ie  contaminated  hj,  or  adulterated  with  a 
inolublc  gu1|>hate.  The  precipitated  sulphate  of  baryta  may 
then  be  collected  on  a  filter,  dried,  ignited,  and  weighed; 
I  IT  of  Kulphate  of  baryta  =  B8  of  sulphate  ot  potash,  or  72 
of  sulphate  of  aoila,  or  1  equivalent  of  anj  other  soluble 
:iulphute. 

7.  Bicarbonate  of  potash  being  entirety  soluble  in  water, 
all  that  which  may  rcra^n  insoluble  is  an  impurity- 


BICARBONATE  OF  SODA. 

1.  Bicarbonate  of  soda  is  very  often  adulterated  with 
rffloretced  neutral  carbonate  of  toda,  the  presence  tS  which  is 
detected  by  testing  the  solution,  moderately  concentrated, 
with  one  of  i>erchloridc  of  mercury  (corrosive  sublimate);  if 
an  orange  red  precipitate  is  produced  thereby,  it  is  a  sign  of 
the  presence  of  b  neutral  carbonate  ;  if,  on  the  contrary,  no 
neutral  carbonate  is  present,  the  solution  of  perchloride  of 
mercury  will  only  produce  a  slight  white  predpitate  or 
turbidncBS.  The  presence  of  the  neutral  carbonate  may  be 
detected  also  by  means  of  solution  of  snlphate  of  magnesia 
which  is  not  precipitated  in  the  cold  by  one  of  bicarbonate  of 
soda  ;  whilst  the  neutral  carbonate  immediately  produces  a 
white  precipitated  of  subcarbonate  of  ro^nesia.  The  other 
impurities  or  sophistications  of  bicarbonate  of  soda  are  the 
same  ai  those  practised  with  bicarbonate  of  potash,  and  are 
detected  in  the  same  manner.  (See  the  preceding  article^ 
Bicarbonate  of  Poias/i.) 
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BICHLORIDE  OF  MERCURY.— S«  Grmiitv 
Stt/iHmale. 


BINOXALATE  OF  POTASH. 

SALT  OP  SUHKEU 

1 .  Thi*  sail  is  oblainnl  from  tb«  acti]  jiiioc  of  certain  planta 
fOJOtlit  ncftosctla — axalit  comieuJata,  rumrx  acffMa.  &o.), 
and  is  iniuiutRctiired  on  n  Inrgn  maIc  in  Swiucrluiid  aii<l 
certain  parte  of  Gcrrnan^.  This  salt  has  an  cxtn^Diely 
acid  ta*te,  and  when  ignit«d,  it  emits  Tery  punKtiit  ni'id 
ruiiii's.  but  i«  not  cliarred. 

2.  The  biiiuxatalc  of  potash  of  comiuerce  is  Nom(!titn«« 
fftlxiAtMl  with  creaiii  of  tartar,  and  tioiUKtimcii  ii]«o  with  bisul- 
phnlv  of  poluh. 

3.  Thp  prmwDce  of  crcnm  of  tartar  (tn/tnttc  of  potwh), 
or  in  fnct  of  nnj*  nthur  organic;  siibxtniir<-,  is  recognized,  be- 
cause, if  prirscnt,  it  will  be  cliarmd,  and  will  emit  a  pwulinr 
odour  of  burning  brcait  wlicn  ignitrd  in  n  platinnm  crucible, 
whilst  pure  ttinoxaUii;  of  ]iciiii»l),  when  t>o  treated,  cmild  only 
white  and  acid  fuiucs,  but  is  not  charred.  Tlierv  reraaiiiH 
after  ignition  a  nwyish  residue,  which  is  carbonate  of  potash. 
Creani  of  liirliir  tiuiy  aUo  In.-  ilt^iecled  by  boilinj;  a  porliou  of 
th«  bimixnlntn  of  jMilnxli  under  exominutioo  with  conciai* 
trali-d  sulphuric  acid,  by  which  it  i»  decuinpiMcd  and  dis* 
nolvcd,  u  rniiidiliKcngagcment  of  carbonic  ooid  and  uf  carbonic 
oxydc  taking  place  at  the  some  time,  the  solution,  however, 
remaining  colourless,  if  the  sail  be  pure  ;  but  if,  on  the 
CQDtraiy,  after  bmllDf;  the  8usi>ec1ed  salt  for  some  time,  as 
jtist  Baid,  the  liquor  turn*  bluck  or  brown,  then  it  ts  a  proof 
that  tartaric  acid,  or  an  organic  matter,  li  preaent. 

L4.  The  pre^ncc  of  bisulphale  of  potaah  b  delected  by  dis- 
, 
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solving  a  portion  of  the  salt  in  pure  water,  and  testing  with 
solution  of  chloride  of  barium,  which  will  produce  a  pred- 
pitnte  of  sulphate  of  barj^ta  insoluble  in  water  and  in  adds. 


BISMUTH 

1.  The  [bismuth  of  commerce  is  generally  imported  from 
Saxony,  but  it  is  smelted  also  in  Bohemia,  Caiyntlua,  Swe- 
den, and  Norway  ;  England  poasesaes  also  a  few  nines  of 
that  metal. 

2.  Bismuth  being  very  fusible  and  generally  found  natire, 
its  separation  from  the  gangue  or  matrix  is  exceedingly  aim- 
pie  and  easy.  The  ore  is  simply  broken  to  pieces,  pnt  into  a 
crucible,  and  exposed  to  a  red  beat.  After  a  while,  the  metal 
is  found  agglomerated  at  the  bottom  of  the  crudbla,  or  else  the 
ore  is  chained  in  cylinders  of  cast  iron,  slightly  inclined,  and 
heated  therein.  The  bismuth  soons  runs  from  its  gangne 
and  flowa  into  pans  which  are  placed  at  the  lower  end  of  the 
cylinder.  Whichever  way  bismuth  is  obtained,  diatof  com- 
merce is  never  pure  ;  it  is  contaminated  by  ndphur,  arweme, 
lead,  tUver,  iron,  tin,  &c. :  the  analysis  of  the  metal  may  be 
performed,  as  follows  : — 

3.  Put  into  a  cmciblc  a  given  weight  of  the  bismuth  to  be 
examined,  and  fuse  it  therein  with  one-tenth  part  of  its 
weight  of  nitrate  of  potash,  in  order  to  convert  t^  tuiplmr 
and  the  arsenic  into  sulphate  and  arseniate  of  potash,  whioh 
may  then  be  eliminated  by  washing  with  water  ;  these  eMn- 
pounds  being  soluble  in  this  menstruum. 

4.  The  bismuth  which  is  now  left,  and  which  may  ooo- 
toin  Uad,  silver,  tin,  ttc,  is  bmled  in  nitric  add,  which  ozy- 
diKCfl  the  tin  and  leaves  it  in  an  insoluble  state  ;  it  may  then 
be  collected  on  a  filter,  washed,  ignited,  and  weighed. 

5.  The  filtrate  should  next  be  treated  by  a  slight  exons  of 
solution  of  carbonate  of  potash,  a  aolotion  of  cyanide  of  pot- 
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iiunium  i»  then  «l<l«il,  nnd  the  wliolc  is  digested  at  a  gentli- 
hrai  for  <omo  iicD<-.  Tlic  Icnil  nnil  the  biemutli  wbieb  bav<- 
lic<~n  pri?cipitRt«id  by  the  rnrbonaic  of  pota&h  are  Ivtl  in  ttn 
insoluhlc  slate,  bnl  the  silver  U  taken  up  and  mnains  in  m- 
lution  ID  the  slate  of  dcuble  cyanide  of  nilvnr  and  of  potas- 
sium. The  whulu  is  thrown  oa  a  fitter;  the  cnrbonntc  of  lead 
and  of  binnath  on  the  filter  may  then  tw  dlitjiolrcd  in  acetic 
acid,  and  u  blmkr  of  pure  Itmd,  prc^viouxly  weighed  with  great 
ooeurnc/,  sIkiuM  be  cotnplct«ily  tnimencd  in  the  acetic  acid  so- 
lution. The  fl»k,  containing  the  solution  nnd  the  blade  of  lead 
iiDinerecd  therein,  is  to  be  corked  up,  and  the  whole  id  K-fl  at 
rest  for  several  hours.  The  bismuth  is  gradually  clirowu  down 
in  the  meUllio  stale  by  the  lead,  and  when  the  whole  of  the 
bismuth  has  sep«ntcd,  the  blade  of  lead  in  nunoved,  washed, 
dried,  and  weifjhed.  Tliu  bi»inutb  Ia  then  coUeeiedou  a  filler, 
wuhcd  with  pure;  water  ^previously  boiled  and  cooled  out  of 
the  confaKt  of  the  air) ;  it  ii>  then  retbiuolved  in  oilHc  aeid,  and 
an  exccK  of  a  tolntion  of  enrbunalc  of  ammonia  id  then 
poured  in  ;  the  vrbolc  i*  heated  for  a  short  time,  by  whith 
meaiu  tbe  oxyde  of  bismuth  is  compU-trly  «rparated  ;  it  is 
IImd  washed,  dried,  ij^nited  in  n  porcelain  crucible,  and 
ir«igbed.  The  filter  alioutd  be  burnt  »einirutely  on  the 
oover  of  the  cmetble,  and  the  tubes  arc  returned  to  tli«  murf 
to  be  weighed. 

B,  The  Milutiun  of  lead  which  was  filtered  from  the  precipi- 
tatf'd  biMnutb  lit  neutmlixed  with  ammonia  and  treated  by 
oxalate  of  ammonia  in  order  to  precipitate  the  lead  in  the  sluttr 
of  oKulate  of  lead,  which  is  then  collected  on  u  iilier.  washed, 
and  igniicrl  iit  n  mqiiII,  open,  and  count i^rpoi.ted  (H)rertitiu('ru> 
eibli-,  by  which  treatment  it  i*  converted  into  protosydc  of 
lead,  from  which  the  weight  of  the  lead  in  tlM-  compound  may 
be  calculated.  Tbe  toss  of  weight  eii^taini:d  by  tlic  bbilc  of 
lead  employed  indicates  how  much  oxyde  of  Icail  should  be 
subtraeled  from  tlie  total  weight  of  th«  pnrtosydc  of  lead 
obtained.  1 12  pnrtji  in  weight  of  protoxyde  of  toad  =  104 
L    of  metallic  lentl. 


Ji  BITARTRATB  OF  POTASH. 

7.  The  filtnte  sepusted  frtmithe  pred^tate  «t  Sat  pn>- 
iluced  by  carbonate  of  potash,  and  which  containB  the  nlw 
i  n  the  state  of  double  cyanide  of  ailTer  and  pataanuni,  should 
l>e  mixed  with  an  excess  of  dilute  nitric  tcid,  and  gently 
heated  ;  the  silver  ia  thereby  predpitated  in  the  itftte  ai  cya- 
nide uf  silver  which  is  collected  on  a  filter,  washed,  dried 
at  a  st«am  heat,  and  weighed.  100  graina  of  cjttdda  of 
silver  =  80.6  of  ailver. 

H.  Silver  may  also  be  readily  separated  by  oupelUtioii. 
.Sec  the  article  on  Silver.) 


BITAETRATE  OF  POTASH. 

SUl'ERTARTRATE  OF  l-OTASH,  ARGOL.  CRUDE  TABTAR. 
CREAM  OF  TARTAR. 

1.  Bitartrate  of  potash,  as  found  in  commerca  in  the  Bt«t« 
iif  a  cryntallinc  incruetation  which  is  deposited  in  wine  casks 
is  lulled  argol,  Bad  when  purified  by  solution  and  recryatal- 
lization  it  ia  called  cream  of  tartar. 

2.  Bitartrate  of  potash  ia  sometimes  adulterated  hy  pui- 
rrrized  quartz  or  sand,  by  chalk,  or  calcareoui  ^nw,  ac 
by  aium,  aiid  by  bitulphate  ofpotatk. 

'.i.  If  aand  b  present,  it  may  be  detected  by  boiling  a 
given  quantity  of  the  tartar  under  examination,  with  half  ita 
weight  of  carbonate  of  potash  or  of  borax,  in  water.  The 
.'•and,  if  any  is  present,  will  be  left  in  an  insoluble  state. 

4.  If  the  sample  of  bitartrate  of  potash  contains  a»y 
riijiionate  of  lime,  an  efiervesuonce  will  be  produced  by  pour- 
ing diluted  muriatic  acid  upon  a  portion  of  the  sample,  which 
ofiervesccnce  is  owing  to  the  disengagement  of  carbonic  acid. 
On  the  other  hand,  the  presence  of  lime  may  be  detected  ia 
the  muriatic  acid  solution,  by  first  neutralizing  the  add  with 
nmrnonia,  and  then  testing  the  solution  with  oxalate  of 
ununonia,  wliich  will  then  produce  a  white  predpitate  of 
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(MUilate  ofliiue.  ThU  precipitate  sliould  bn  itcpKrACcd  by  fltter- 
iog,  washed,  dried,  and  i^ilcd ;  ignition  coBVertd  it  iiiiv 
carbooate  of  linw,  in  which  »tatr  it  may  be  weigLed. 

5.  It  sbonld  bo.  borne  in  niin<l,  howcToT,  that  even  purilied 
bitartraln  of  potash  if  olWn  con  laminated  by  a  «naU  i]uantity 
of  tartrate  of  limo  i  that  of  commerce,  however,  coulatmi  thi; 
latter  sahManoc  in  Tarious  proportioiu,  from  5  to  7,  and  even 
14  per  «ent 

6.  White  arj^]  in  \t»»  impure  tbuu  red  ar|{oL 

7-  When  bitiu'tratp  of  potash  hrw  b(M:n  mini teruted  Willi  n/xin 
or  with  biaitlpJmtr  of  potan/i,  it  mny  b"-  dctecled  by  iliiiwilr- 
in(;  a  portion  of  it,  and  testing  the  solution  with  ooc  of  chloride 
of  buriiim.  If  a  white  precipitate  is  thus  produced,  in:>oluble 
in  water  and  iu  acitla,  it  is  sulphate  of  baryta,  from  ivhich 
the  amount  of  the  above  impurities  niay  then  bo  eetimnted  as 
follows  : — tlie  precipitated  aulphale  of  baryta  is  collected  on  a 
filter,  washed,  dried,  iind  ignited,  aAer  which  it  is  weighed  ; 
117  gr.  of  Bulphatc  of  baryta  n-pnTseut  474  gr.  of  cryslaHiKcd 
aluDi,  ur  146  gr.  of  bisul|>hiit(^  of  putoNh.  Bui  whether  tliv 
prctcipitatt:  of  i>u1phalc  of  baryta  pro<lnced  as  abore  directed, 
wa.1  owing  to  the  presence  of  (iluni,  or  to  that  of  biaulpbate 
i>f  [Hilusit,  may  be  known  in  the  following  manner  : — if  an 
aqueous  soIatioD  of  ammonin,  or  of  carbooate  of  ammonia, 
being  poured  In  the  solution  of  the  bitartrntu  of  jxitaah  andrr 
flXMUinaUon,  producvj  a  while  Aocculcnt  precipitate,  iustilu- 
ble  in  any  excess  of  the  precipitant,  raluble  iu  cauHtic  potash 
or  aoda,  it  ia  hydrate  of  alumina,  and  it  is,  of  course,  a  proof 
that  alum  ■■  prCMnt.  The  piwipiiated  hydrate  of  alumiua 
may  furtlier  bo  wnjibed  with  hot  water,  dried,  jgiiiled,  and 
ibcn  weighed ;  50  graina  of  alumina  represent  474  of  crystal- 
Ijeci]  alum.  1^  however,  the  addition  of  ainmonia  to  the 
original  solution  has  failed  in  producing  a  predpiUte,  and 
yet  one  wa«  produced  when  tested  with  chhirido  of  barium, 
then  it  was  du«  to  the  presetMM;  of  a  soluble  sulphate. 
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7f-  BLACK  LEAD. 


BLACK  BAND.— S«e  frm  Ora. 


BLACK  JACK.— See  Zim  Om. 


BLACK  LEAD. 

PLUMBAGO.     GRAPHITES. 

1.  Black  lead  is  n  species  of  carbon  of  s  dark  ateel  grey 
rxiloiir  and  of  n  metiillic  lustre,  soft,  with  «  gn»sy  feel,  uid 
leaving  a  metallic  stnin  when  rubbed  on  paper.  The  best 
'lualitics  uf  this  nmterinl  nre  used  for  making  pencils  and  for 
Ibe  eleetrolyjic  ;  the  inferior  qualities  are  used  for  making 
'Tucibles  for  diminishing  friction  by  spreading  it  on  certain 
surfaces  instead  of  oil  or  grease  ;  and  for  btighteoing  or 
giving  a  lustre  to  stoves  and  other  utensils  or  articles. 

2.  Black  lead  is  adulterated  to  an  enormous  extent  with 
•lulphuret  of  aniimoiit/,  micaeiotts  iron  ore,  but  more  particn* 
Inrlj-  with  lamp  black.  An  extraordinary  quantity  of  this 
substance  is  sold  in  small  packets  /or  the  ute  of  serranta  for 
the  puqmse  of  brightening  iron  stoves,  and  some  of  these 
packets  are  adulterated  with  as  much  as  from  50  to  60  per 
cent,  of  lamp  black  ! 

.3.  These  sophistications,  however,  may  be  easily  detected 
in  various  ways :  first  by  pouring  muriatic  atnd  upon  a 
[lOTlion  of  the  sample,  this  will  dissolve  iha  tulphuret  <^  amti- 
mottff,  if  any  be  present,  and  will  leave  tlie  black  lead  in  an 
insolable  state.  The  whole  ts  then  thrown  upon  afilterwhich 
retains  the  black  lend,  and  if,  on  adding  water  to  the  filtrate,  a 
niilkiness  or  a  white  precipitate  is  produced,  it  is  due  to  the 
presence  of  antimony,  which  may  further  be  identified  by 
first  ad<ling  a  certain  quantity  of  tartaric  acid  to  tbe  filtrate, 
after  which  water   may  be  added  without  producing  any 
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iiiillciness  or  |irecii>itat4!,  mul  if  ■  ctirreiil  of  »iil[>hurvlt«<l 
liydrogi'ti,  bdiig  navr  pa»«(l  lIiixMigli  tli«  <liluti^  liquor,  prii- 
■lui'cn  nil  uruiige-mt  pruripitatc  vpmplutcly  soluble  in  h)'iln)- 
oulphnrct  of  ammonia,  then  the  prwence  of  ftntiiuoiiy^  i» 
rendered  eoncJa>iivi;.  Tin;  «trc«m  of  eulplmrcltcd  hydrcgon 
must  be  paewd  ■  through  th«  liquor  until  it  HucUa  strongly 
of  sulphnretled  faydrogi>iu  (Se«  tlie  n{>panilii^  page  2.J 
The  orange-red  precipitate  may  be  eoUecled  ou  a  weiglwd 
filler,  wubed  witli  pure  water,  and  driet)  nt  a  very  gtinlle 
heat  until  it  ceows  to  Uifm  weight,  end  it  b>  then  ileti- 
nitivdy  weighed  as  iculphimrt  a£  antimony.  It  if  itd- 
Tmbk  to  add  tartaric  acid  before  diluting  with  water,  in 
order  that  the  iolutioa  should  not  tnrn  milky,  because,  if 
Hulpburetted  hydrogiMi  ivcrc  pawed  through  the  turbid  solu- 
tion, a  portion  of  the  antimony  might  c«cap(T  its  action,  and 
thus  give  an  incorrect  ^stinintc 

4.  Th«  proportiun  of  Uimp-Uaek  may  be  estimated  for 
techoica]  purposes  by  weighing  a  portion  of  tbe  sample,  and 
keeping  it  at  a  dierry-red  hcut  in  a  platinum  crucible^  con- 
.tlandy  xtirriug  it  during  the  ignition  until  it  uo  longer  loites 
weight.  Tlie  lo.«  of  weight  indicntca  the  pioportiou  of  lajnp- 
Uaclt,  lh<!  hitler  being  easily  burnt  at  the  temperature  abov« 
incticAlcd,  but  wliioh  li  quite  insutBcient  to  ignite  the  bUek 
iMd. 

5.  Whether  mtcaeiouM  iron  luu  b^en  added,  may  tie  de- 
tected by  mixing  a  given  weight  of  the  xomple  with  about 
three  tinwa  its  weight  of  earlHinatn  of  polvh,  and  fusing  tfae. 
whole  in  a  crucible.  1'lu:  fuai-d  mau  ahould  then  be  lixivi- 
ated with  water,  eiip<-r«atnrnied  with  mariatic  acM,  and 
evaporated  to  dryness.  Tlie  <try  miuw  may  now  be  dig«M«d 
with  water  and  filtered.  Thf  filtrate,  iH-ing  treated  with 
■ijueous  eolation  of  ammonia,  will  yidd  a  red<lii>h  brown  pre- 
cipitate which  should  be  coUecicd  on  a  filter,  wuhed,  dried, 
ignited,  and  weighed.  The  weight  of  this  reddii^h  brown 
prpcipiliite  shuuld  never  exceed  1.3  per  cent, 

6.  IlUck  lead  is  sometimes  contaminaled  by  ita  *aO,  whicJi 
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renders  it  unfit  for  the  making  of  crodldH,  this  impniitj  ie 
detected  \>j  boiling  a  portion  of  tbe  sample  with  pure  distilled 
water,  filtering  and  testiug  the  flltr»t«  with  aolutioD  of  nitrate 
of  silver,  which  will  then  produce  a  white  curdy  precipitats, 
or  only  a  turbidness,  if  the  quantity  of  sea  salt  is  inconsider- 
able. The  eea  salt  with  which  the  black  lead  is  contaminated 
may  be  very  easily  eliminated  hy  washing  it  with  a  lai^ 
quantity  of  water ;  and,  after  allowing  the  black  lead  to  sob- 
nide,  the  clear  water  b  poured  off,  and  the  blw^  lead  may 
then  be  dried. 


BLANC  MANGE. 
BONBONS.    SWEETMEATS.     UftUBURS.    LOZENGES,  At. 

1.  In  this  article  we  intend  to  call  the  reader's  attention  to 
the  various  preparations  called  bonbons,  iweetmeatt,  Hgvettn, 
loxengtK,  &c.,  which,  when  coloured  with  mineral  snbetanoei^ 
are  the  immediate  cause  of  the  most  distressing  aocidenls. 

2.  The  "Northampton  Herald"  of  June  10,  1848,  publided 
an  article  stating,  that  on  Thursday,  the  8th  of  the  laiDe 
month,  much  alarm  prevailed  in  the  town  in  conaequenoe  of 
a  report  that  a  number  of  persona  who  had  dined  tiie  pre- 
vious day  at  a  public  dinner  in  the  New  Hall,  had  been 
poisoned  by  partaking  of  some  blonc  mange,  and  that  one  of 
them  had  died.  The  report  unhappily  proved  correct  Mr. 
Wm.  Cornfield  having  expired  soon  after  five  o'clock  thM 
morning,  and  several  other  persons  being  then  seriously  ill 
and  under  medical  attendance. 

3.  The  evidence  brought  before  the  county  coroner  proved, 
that  some  jelly,  with  a  green  encumber  ornament,  had  been 
served  up,  that  all  the  persons  who  had  partaken  of  the 
green  portion  had  been  more  or  less  severely  ill,  and  that 
it  had  been  fatal  to  the  gentleman  above  named ;  the 
chemical  evidence  established,  that  the  green  colouring  hod 
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been   produced   by  means  of  the  uiin<>ni)  pigment  cftlird 
fmerald  grrttt  (ancnite  of  ci>i>per), 

4.  Tli«  jury  accurdiiiftly  rctnriict)  the  followiDg  rer- 
die*!— 

"  We  6ii<l  that  Wm.  ConiGcId  died  on  the  8th  of  .June, 
Jram  the  cfftt:t»  of  »  poinon  mllcd  nrecnitc  of  copper,  «r 
eneralil  gri^cn,  carrlenxly  and  ii(^Ug«Dtly  adminislered  in 
»  Uane  mango  mnilc  hy  Kdward  Baodall,  and  cardewly  and 
negligently  sold  by  Cdmund  Franklin,  with  the  full  know- 
ledge tliHt  it  contained  a  deadly  poiaon." 

5.  The  "Ciiemieal  Hmes"  of  the  lOtli  Februaiy,  1M!», 
pnbliBli«d  tbe  foUoiring  autement  of  a  cue  «£  poiaonii^ 
by  comlitH  coloured  by  nraenile  of  copper,  reported  by  Dr. 
Walter  Fergu*,  tlie  rciiidient  inedical  oflierr  at  Marlborm^rh 
Collide. 

6.  "A  few  day*  ago  tlien!  wa«  a  pnrty  at  u  gentleman's 
houte  linrc  (Mart borough),  at  whidi  there  were  a  number  of 
children.  A  magnificrait  calu-  wait  a  prominent  object,  being 
profusely  adorned  with  a  variety  of  omamento.  Tlie  eake 
waa  cut  up,  and  the  omainGiit«  were  distributed  amoni^t  ih« 
juvenile  portion  of  the  guests.  The  eliitdren  of  one  j^eiilleman 
carried  home,  amongst  others,  a  green  flower  made  of  sweet 
paste  tu  imitalictp  of  a  fuc^aa.  On  the  second  day  after  tbe 
patty,  shortly  before  odo  o'clock,  the  eldest  boj-,  about  fire 
ytmn  old,  bectune  rery  aick,  anil  wat  purged.  In  nimut  half 
to  hour  tlie  (eoond  b(>y  became  xieki  and  in  a  few  minutmi 
the  eldcMt  child,  a  girl  about  M-ven  years  ohi,  was  similarly 
mittsd.  I  happened  lo  be  in  ibn  house  nt  the  moment  of 
Muntrc  of  the  two  latter,  and  was  at  once  strongly  imprewrd 
that  they  had  partaken  of  something  poisonous.  Inquirieji 
wen  made,  and  the  green  flower  was  found  minus  two  petal" 
and  a  lialf.  Tlie  great  prostration,  e^tpecially  of  the  eldest 
boy,  together  with  the  nature  of  tbe  oUior  eymptoms  and  cir- 
cnnutanow,  pointed  strongly  to  anenle  as  the  cause  of  the 
diaaater.  I,  therefore,  immediately  prepared  and  administered 

I some  hydrated  peroxide  of  iron,  and  adopted  other  suitable 
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trcfttmcnt.  The  Tomiting  and  prostntioo  eontiaued  Terr 
urgent  till  late  in  the  evening  with  the  elder  childrea.  Next 
inoming  thc^  were  found  vciy  much  better,  and  xre  dow  all 
iwDvnle^ccnt.  I  have  since  submitted  a  fragment  of  the 
tlowcr  to  the  black  flux  and  reductioD  test,  and  obtained  an 
abunilant  ring  of  metallic  arsenic  in  the  test-tube,  fnlljr  con- 
Hrming  the  idea  I  at  first  formed  tliat  araenije  of  copper  wa» 
tlie  colouring  matter  of  the  flower,  and  the  cause  of  what 
niiglit  havf  been  a  moat  serious  calamity.  Tlie  cake  was 
jmrclia^ied  at  a  confectioner's  in  the  town,  and  the  ornaments 
having  bMn  procured  hj  him  from  London,  it  is  more  than 
probable  that  a  large  ijuantity  of  these  arseninretted  sugar 
Howcrti  have  been  manufactured.  It  is,  therefore,  of  great 
importance  that  the  public  should  be  made  aware  of  the 
ri^k  incurred  in  using  these  and  similar  articles  of  con- 
tecttonery." 

7.  It  is  not,  however,  only  in  blanc  mange  or  in  comfits  that 
the  above  poisonoua  substance  is  used;  nor  is  arsenite  of 
cupper  the  only  deleterious  colouring  matter  employed  through 
ignorance  or  carelessness.  We  unfortunately  read  now  and 
then  of  serious  mischief  being  done,  and  sometimes  of  death 
being  caused  by  bonbons  and  other  sweets  coloured  green, 
yellow,  red,  blue,  8cc.,  by  emerald  green,  chromate  of  lead,  ta 
gamboge,  red  load,  blue  verditer,  &c. 

8,  The  following  substances  ehould  never,  tinder  any  pre- 
tence, nor  in  any  guantitt/,  be  used  for  colouring  jeUies, 
sweetmeats,  &c.,  or  any  article  of  food  whatsoever : — 

Green — Rmeral  green     .  )    ,        ■,      <■ 

~  ,     ,  \  Arsenite  of  copper. 

Scheele  green    ■  ) 

Scweinfurt  green .    Acetate    and    arscmt«    of 

copper. 
Green  verditer      .    Ilydrstcd,  basic    carbonate 

of  copper. 
Verdigris    .     .     .    Acetate  of  copper. 
Rinman's  green  ,    Cobaltate  of  lunc. 
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Yki-low— Giunboge. 

Cbromo  jneUow 
Orpiment    .     . 
Patpnl  yellow  . 
Tumor's  yellow 
Ca*»eJ  yellow  . 
Red— Bed  lead     .     . 
Minium     .     . 
Cioiutbar   . 
Viniiilliim  .    . 
Blue — ^Blue  vcrditer  . 


.  Chromaie  of  lead. 
.  Sulpliuret  of  anieDic. 

>P«rclilori<]e  of  iMd. 

J  Oxyde  of  load. 

J  Salpliurel  of  mercury. 
.  Cnrbonale  of  copper  and  lime. 


9.  In  fact,  all  mineral  pigraenW,  except  Prn-wiitn  bliw.  nxv 
more  or  le«f  ilangerous.  and  therefore  shunlO  not  U-  tnnpl»yMl 
for  colouring  edible  subetancee. 

10.  We  heg  to  traiUL-ribe  bere  tbe  excellent  ref^lation* 
wbicli  were  pubtislied  by  onter  of  ibe  "  Pn-fut  de  Police"  of 
Pari),  under  tlw  date  of  (be  10th  of  December,  1830.  They 
■re  Mibttantiulty  an  foltour  :— - 

"Considering  thai  the  colouring  matter  ^ven  to  #>v(4-t». 
bonbons,  liqueurs,  loeengas,  he.,  is  generally  imparted  by 
mineral  subsUmcea  of  a  poisoaoita  natare,  n-bich  imprudenct 
has  bwn  the  cau"f  of  scriotw  acridpiits. 

"  That  Ilic  unmc.  accidents  liuvn  lutm  produced  by  chewing 
or  Huctiing  wrnp|)ing-piiper,  glit»:d  or  coloured  with  mineral 
»ulH>tancm  of  a  poi.-nniouH  nntur«. 

"  Having  read  the  ltc])ort«  of  tbe  Boud  of  PaUic 
Health  ^— 

"It  t»  exprcsriy  forbidden  to  make  use  of  any  mii>enl 
sabftance  for  colouring  tiqueuni,  bonbons,  sugar  plum^  lo 
xeagta,  or  aay  other  kind  of  nwcetmeata  or  pastry. 

"No  other  colouring  roatt«r  tliun  of  u  vc^tnblc  nntun-, 
shall  be  employed  for  «uch  n  purpotc,  cxcei>l  gBmbogt!  and 
archil. 
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"  It  is  forbidden  to  wrap  eweetmeata  in  p^>er  ^ued  or 
Roloured  with  mineral  Bubatancfls. 

"It  ia  ordered  that  all  coatectitmen,  grooen,  and  d«alen 
in  liqueurs,  bonbons,  aweet-meats,  lowngea,  fcc.,  ahaD  have 
their  name,  address,  and  tnde  printed  on  the  p(q»er.ia  which 
the  above  articlea  will  be  enveloped. 

"  All  manufacturers  and  dealers  are  personallj  responsible 
for  the  accidents  which  shall  be  traced  to  the  liqueun, 
bonbona,  and  other  sweetmeats  nuutuikctiired  or  sold  bj 
them." 

11.  The  colonring  substances  which  may  be  employed 
with  perfect  safety  by  confectioners,  liquear-makeia,  and 
others,  for  the  purposes  mentioned,  are  the  followuig  i— 

12.  Blue  Colours  ; — 

Pulverized  indigo. 
Sulpliate  of  indigo. 
Prussian  blue. 

13.  These  substances  are  readily  miscible  with  all  the  other 
coioura  in  which  blue  forma  a  constituent  part,  aa  tar  ex- 
ample, with  yellow  to  make  green,  and  with  red  to  make 
purple. 

14.  Yellow  Coloubs  : — 

Safiron. 

TWkey  yellow  berries. 

Persian  yellow  berries. 

Quercitron. 

Fustic. 

Aluminous  lakes  of  the  above  woods. 

15.  The  yellow  colour  obtained  from  some  of  the  above 
substances,  and  especially  from  Turkey  yellow  berries  ud 
Persian  berries,  is  more  brilliaat  than  that  imported  by  chroma 
yellow,  which  is  a  poison. 
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16.  Bid  Colours: — 
CocIun«a). 
Carmin. 
Connlii  lake. 
Itrnril-wooit  Inkc. 
Bladder  Uko. 


COMPOUND  COLOURSL 

OKKKH   COtOUKS. 

1  ?■  A  green  colour  may  be  produced  bj  mixing  one  of  tli« 
blue  colours  wilh  one  of  the  ytUow  cciloura  uLovi'meiili<in«l, 
but  the  brightest  green  is  that  producei!  by  Pnisainn  bhw 
and  Persian  bcrrie« :  lUe  colour  thus  produced  is  u»  Ijcaii- 
ttful  aa  Stihwciofurt  green,  which  ta  a  jwisoN. 

rURTLR  OOUK-X^ 

18.  A  purple  colour  maybe  produced  by  BUxJng  on*  of 
the  blue  colours  with  one  of  the  red  colours  above  BMBtioned ; 
Kty  rariety  of  tint  may  be  thus  oblaiiietl. 

19.  A  dococtioD  of  logwood  produced  a  good  riolet  or 
purple  colour. 

20.  A  purple  dnhtin  colour  may  be  obtained  by  mixing 
carmine  Uke  with  t*ni«»ian  blue. 

21.  Ad  to  the  coloured  papcre  which  are  sometimes  u^eil 
0.4  wrappers,  the  most  dangerous  are  those  of  a  fine  green 
or  of  a  light  blue  colour,  produced  by  means  of  metallic  pig- 
menl.t,  and  which,  wtieii  in  coataet  with  soA,  moist,  orgreaay 
subctances,  «uch  as  lard,  butter,  clieese,  sweetmeats,  eanunel, 
•ugar-plams,  he.,  may  impart  to  them  a  portioD  of  their 
cufeuring  matter,  and  thus  be  the  cause  of  setious  or  even 
&Ial  ocddentv. 

22.  IJr.  Itnxedoii,  of  Mernburg,  haa  directed  the  Jilten- 
tioD  of  medical  men  to  the  danger  of  using  Sclieelc's  gn>en, 
either  in  pointing  watU  or  in  staining  paper- bunging*.     He 
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tliinkB  that  b;  the  agcncf  of  moisture  ft  certain  amount  of 
araenurett«d  hydrogen  is  evolved,  which  materiallj  interferes 
with  the  purity  of  tlie  air.  According  to  Dr.  Rasedon, 
]>seudo-rbeuinatic  pains,  neuralgia,  cough,  lassitude,  and  ema- 
ciation, are  produced  by  that  state  of  the  air,  and  these  affec- 
tionfl  get  worse  with  an  increase  of  nunstnre  rither  in  the 
room  or  atmosphere.  The  government  of  Baden,  acting 
ui>oa  this  genttemau's  suggestion,  has  prohibited  the  use  of 
the  arscnite  of  copper  in  the  painting  of  rooms  or  paper, 
under  a  fine  of  from  one  to  four  pounds  sterling.  (It  should 
be  remembered,  however,  that  in  Silema  mortar  is  made  by 
mixing  a  certain  kind  of  arsenical  sand  with  the  lime,  and 
that  the  people  who  inhabit  houses  for  the  building  of  which 
audi  mortar  has  been  used,  complain  of  none  of  the  ailments 
above-mentioned.)  The  cases  lately  recorded  at  Marl- 
boroDgh  and  Tcnterden  ought  to  be  a  warning  of  the  danger 
of  using  Scheele's  green  in  cake  ornaments. 

23.  The  glazed  paper  and  cards  known  as  enamel  paper, 
and  cards  such  as  are  used  now  generally  as  cards  of  visit, 
are  prepared  with  carbonate  of  lead  (white  lead),  which  is  a 
deadly  poison. 

Oetectioti  of  mineral  colouring  matter  in  iweetmeatt,  iwgar- 
pltant,  and  other  edible  tubHancet. 

24.  All  the  mineral  preparations  abovementioned,  being 
insoluble  in  wat«r,  may  be  isolated  by  digesting  the  sospected 
articles  in  water,  which  dissolves  the  sugar.  The  whole 
being  left  at  rest,  the  insoluble  matter  settles  at  the  botttno, 
and  may  be  separated  by  decanUtion,  filtering,  washing,  and 
drying  at  a  gentle  heat. 

25.  ScheeWa  green,  or  emerald  green,  or  arsenite  of  cop- 
per, Sokweinfitrt  green,  which  is  a  mixture  of  acetate  and 
arsenite  of  copper,  are  easily  recognized  as  arsenical  com> 
pounds  by  the  garlic  odour  which  they  evolve  when  throwo 


BLANC  HANGE. 


upon  ifl:ntt«(l  cliarroa],  or  *rhmi  Diixed  vHh  carbonate  of  soda 
uni]  heated  bvfora  the  blow-pipe  upoti  eharroaL 

26.  Tbc  ]>r«sni(»!  of  arsenic  tuny  bImi  he  rtmlcired  oviilcnl 
in  tli«  following  inaiiiwr  : — Take  n  glas*  lube,  fivn  (nao  load, 
and  (Iran'  it  to  a  ptiint  abitul  uni-  int'li  lon^,  ou  that  th«  inter* 
nal  diamcU^r  of  ihst  jinrt  I>u  about  the  dxe  of  a  strong  knit- 
ting knecdlo,  a»  here  nipmeiiUid. 


A  §iaaU  portion  of  the  iuiioliitilc  mailer  previoualy  dried, 
luid  wbii;ti  nccilt  uot  lie  moi-c  coneidi'rablc  ttiau  0.1  or 
even  0.01  of  a  grain,  is  then  ojircfidly  introduced  at  the 
bottom  or  doscil  rnd  of  the  tube,  and  a  gplinlcr  of  chareonl  &, 

<  is  then  droppntl  ujioii  it.  The  Ijcal  cliareoal  tor  ibe  purpose 
is  (liat  which  is  sold  in  long,  thiii,  porous  sticks,  and  is  used 

'  by  irtiMo  for  sketching.  This  dune,  the  operator  tbruits 
into  the  flame  of  the  Kjitrit  liunp,  tliut  pui'tioit  1/  uf  the  tube 
wbcTis  the  chamMil  licx,  and  when  k  becomea  red-hot,  he 
immediately  beats  tliu  |)ointod  part  wliieU  cuntainx  the  anicni- 
cst  compound.  The  anatniou*  acid,  in  paniug  over  the  ig- 
nited piwt:  of  cliarcoul,  i*  reduced,  and  a  ring  of  metallic 
ariH'nic  if  lir»t  formed  at  c,  which  may  be  sbift«d  to  d,  and 
then  back  again  to  c,  by  exposing  these  parts  successively 
to  the  boat  of  the  fiame  of  the  spirit  lamp.  The  ring  of 
metallic  arsenic  having  beeo  shifted  baek  into  c,  the  tube 
may  be  cut  off  at  that  point  by  a  file,  and  on  applying  heat, 
tlw  odour  of  garlic,  which  is  characteristic,  become*  imne- 
diMdj  perceptible,  and  Ihas  indicates  the  preaenoe  of  mmbic 
bqrood  possibility  of  doubt. 

^^m   27.  Paper  which  has  been  coloured  with  SchecLe's  gr«<cn. 


£^Jb 
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nuj  also  be  rolled  up  into  *  ball  and  introdnced  in  the  bul- 
bous end  of  the  tube  represented  in  the  succeeding  paragmph, 
and  treated  in  the  same  manner  ;  the  charcoal  of  the  paper 
is  sufficient  to  reduce  the  arsenic,  and  a  metaUic  mirror  is 
then  obtained.  It  is  difficult,  however,  to  detect  the  presence 
of  arsenic  bj  treating  the  suspected  paper  in  this  manner, 
because  an  empy reumatic  oil  passes  over  with  the  fumes,  and, 
condensing  on  the  sides  of  the  glass,  masks  the  metallic 
mirror.  It  is  therefore  better  to  treat  the  paper  by  mode- 
rately diluted  hydrochloric  acid,  which  diseolree  the  pigment, 
and  the  solutioD  may  then  be  tested  for  arsenic  by  Marsh's 
apparataa. 

28.  Or  the  dry  residuum  abovementioned  may  be  mixed 
with  a  little  black  flux,  and  heated  in  a  tube  closed  at  cue 
end. 


J£  arsenic  ie  present,  a  metallic  mirror  of  the  metal  will  be 
formed  at  c. 

29.  If  the  powder  which  remains  in  an  insoluble  statc^ 
after  digestion  in  water,  contains  any  of  the  oxydei  ofatpjptr, 
the  addition  of  aqueous  ammonia  will  prodace  a  solution  of 
a  beautiful  blue  colour. 

30.  Paper  which  has  been  coloured  with  oxyde  of  copper 
is  decolonrizGd  when  touched  with  a  solution  of  ammonia  ; 
or  if  the  paper  be  put  into  a  glass,  and  aqueous  amnunia 
poured  upon  it,  a  solution  of  a  beautiful  blae  colour  is  ob- 
tuned.  Moreover,  paper  which  has  been  coloured  with  a 
salt  of  copper  bums  with  a  green  flame. 

31.  Or  the  dry  residuum,  or  the  paper,  may  be  treated  bjr 
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tlilutQ  mlphnric  add  and  fllterecL  If  a  portion  of  tlie  fil- 
trate, bein)(  teM«d  wJtli  auuaonia  produces  a  blii«  colour, 
or  with  solution  of  rerroojanuret  of  potaasium  a  reddish 
brown  precipitale,  it  ia  a  Mga  that  copper  is  ppeaent.  A 
bar  of  irou,  perfectly  lirigbt  aud  cleau,  such  as  for  example 
the  t>lad«  of  a  kiijfe,  L*  bIki  nii  exccUeiit  tt^t  for  copper  :  tlkc 
btade  being  planned  in  the  mlution  will,  after  a  abort  timr, 
bocomc  coated  with  metalUc  copper,  if  that  rotital  be  pre- 
sent. 

32.  If  the  colourittg  matter  be  Rinman's  ^rttn  (ootiallntc. 
of  line),  it  may  bo  asccilained  by  diwolTing  tho  dry  resi- 
duum, insoluble  in  water,  in  nn  excels  of  acetic  acid,  and 
pairing  a  stream  of  sulphuretted  hydrogen  through  the  so- 
lution, which  will  produce  a  wbile  precipitate  of  adlphuret 
of  cine,  whilst  the  cobalt  will  remain  in  solntion.  The 
while  preciiiitati!  miiy  be  idcntili^d  as  sulphuret  of  rinc, 
by  radinMilrinK  it  in  muriatic  u<^id,  and  tearing  it  lo  din^t 
until  all  odour  of  Milphur«:ttcd  hydrt^n  bus  Tanisbed,  filtn^ 
ing,  adding  an  fjrrfst  of  ammonia,  which  will  redissolve  the 
white  pr«cipilntn  at  first  pmdiiet^d  by  it,  filtering  again,  if 
neceoaarr,  and  adding  hydroculphurct  of  ammonia  to  th« 
strongly  anunoniaeal  solution,  which  will  rejiri^cipilxtft  the 
xinc  in  the  stnic  of  while  sulphuret  of  zinc,  which  w  insolu- 
ble in  any  excess  of  that  rc-a^nt.  In  fact,  whnn  a  white 
precipitate  is  produced  by  hydrosiilphurct  of  ammonia  in  a 
dear  and  colourless,  strongly  ammonincal,  or  alkaline  solu- 
tion, it  xj.  ehvnyw  owing  to  the  prcfi^ncc  of  xinc. 

33.  The  li(|uor  which  was  filtered  from  the  white  pred- 
pitate  of  sulphuret  of  xinc,  produced  in  the  first  instance  by 
the  stream  of  sulphuretted  bydrr^n,  and  which  contains  the 
acetate  of  cobalt,  hna  a  jiiak  colour,  and  yields  by  evaporation 
a  delifiucttcent  residuum  of  a  purple  or  blue  colour. 

tkluOjv  O0I/>DItS. 

34.  If  chromate  of  lead  has  been  used  to  impart  4  yellow 
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colour  to  the  Buspected  article,  it  may  be  euOy  detected  in 
the  dry  residuum  mentioned  before,  as  foUows : — 

35.  A  portion  of  the  dry  reaiduum  should  be  mixed  with 
fused  borax,  and  if  chrtone  is  present,  a  bead  of  an  eme- 
rald green  colour  will  be  obtained  by  fusion  before  the  blow- 
pipe. If,  on  the  other  band,  another  portion  of  the  resi- 
duum be  mixed  with  soda,  and  heated  upon  charcoal  in  the 
re<lucing  flame  of  the  blowpipe,  globules  of  lead  will  be  oh- 
ttuned. 

36.  Chromate  of  lead  may  also  be  detected  by  boiling  a 
portion  of  the  dry  residuum  in  solution  of  carbonate  of  potash, 
by  which  it  becomes  converted  into  chromate  of  potash  of  a 
light  or  lemoa  yellow  colour.  The  addition  of  a  few  drops 
of  nitric  acid  converts  it  into  bichromate  of  potash,  and  the 
solution  assumes  an  orange  yellow  colour.  To  a  portion  of 
this  solution  add  a  few  drops  of  acetate  or  of  nitrate  of  lead ; 
this  will  produce  a  beautiful  yellow  precipitate  of  cbromRt« 
of  lead,  soluble  in  caustic  potash.  If,  instead  of  nitrate  or  of 
acetate  of  lead,  solution  of  nitrate  of  silver  is  employed,  a 
carmine  red  precipitate  of  cliromate  of  silver  will  appear ;  if 
the  solution  does  not  contain  an  excess  of  add,  the  predj»tat« 
is  purple. 

37.  All  the  oxydes  and  salts  of  lead  may  be  easily  recog- 
nized by  means  of  the  blowpipe  upon  charcoal,  becauMt  when 
thus  heated  in  the  reducing  flame,  globules  of  metallic  leftd 
are  immediatL'Iy  obtained.  The  reduction  of  lead  is  so  easily 
eficcted,  that  ignition  is  of  itself  sufficient  to  accompUah  it; 
for  if  paper  or  cards,  glazed  or  enamelled  with  carbonate 
of  lead,  are  set  fire  to,  the  operator  may  observe,  first,  that 
near  the  inflamed  point,  a  yellow  coating  ia  produced,  which 
is  oxyde  of  lead,  and  by  looking  carefully  at  the  carbonized 
or  charred  portion  of  the  paper,  a  great  number  of  minnte 
globules  of  metallic  lead  may  be  seen. 

38.  Carbonate  of  lead  being  a  poison,  it  ia  of  course 
dangcrooa  to  use  paper  enamelled  or  glazed  with  that  sab- 
stiQic^  as  wrappers  for  articles  of  food,    ttoi^  bto  »ii»»^>wfc 
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of  dtildren  lisTing  been  poisoned  by  dwiving  or  sucIcId)!;  tiu«)i 
uttris. 

39.  Tbe  proaenc«  of  orpimeut  ik  mo^tiscil  in  tli«  drjr 
readtium  by  btaiJDg  n  portion  of  it  to  rraliu!f»  on  a  Atrip  of 
pUtinum  fdil,  in  whkh  om!  U  will  burn  witb  a  polo  blui; 
dame,  and  ernporatc  completely.  Th?  best  test,  howoror,  of 
tli(f  prcwnce  of  orpimeni,  'a  its  confersioD  tDIo  DMtaUic 
nnwtiic,  which  'm  dtuift  aa  IbUawB  : — ' 


Tbe  sulpliuret  of  ■nenic(Arpuitiu9f,)»r  tbcdry  rvviiluiiin  sup- 
posed to  conttun  il,  in  plncoiJ  at- the  c-nd  a  of  th>'  lube  in  the 
annexed  ligutT,  nnd  above  it  a  suiUible  quantity  of  recently 
cham.-d  tirtnitc  of  lime  ia  added.  The  portion  of  lli«  lubu 
coDtaining  tbe  charred  tartrate  of  IIiiiil-.  must  be  heated  to 
rediMWS  by  means  of  an  argaiid  spirit  IiLni]>,  and  when  ml 
iiot.  the  end  u  of  tbe  tube  coiilniiiiiij;  the  orpiment,  ia  brought 
ialo  the  Haine  of  the  himp.  Th«  fumes  of  tbe  sulphuret  of 
UMnic,  trareniiiK  lh«ii  the  red  liot  mixlure  of  liui-  and  chur- 
coal,  ate  deeoiD|Hx<cd,  tlui  nulpbur  oombiiM.-i  with  the  Itmo, 
forming  Ktitphurct  of  caIciuiii,  oxyd<;  of  cnibon  i»  disengaged, 
Mni  a  ring  of  Dictnllic  ar»«iic  i«  depwil«d  at  b.  Cnrc  mual 
be  taken  that  the  cliarrcd  tarimte  of  lime  be  hot  enough,  for 
Ihcfiulpbaretof  anenic  might  olherv,-|«o  be  sublimed  without 
deeompoaitioD.  Instead  of  tartrate  of  lime,  oxalnlo  of  lime, 
mixed  with  a  little  tarbooale  of  ammonia,  may  be  used. 

40.  Gamboge  b  recogttiwd,  because  the  dilution  of  ibe 
KweeUoeata  under  examination  retains  a  yellow  tinge,  gam- 
boge being  partially  tolubU-  in  water.     Th«;  boat  h>m\v41  ^ 
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identifyiag  this  subsUnce  cotuiste  in  digeatiDg  the  sweetmeats 
in  rectified  alcohol,  and  adding  water  to  the  filtered  mlccAoUc 
solution,  b;  which  the  resin  of  that  gam  will  be  precipitated. 
If  it  be  now  moistened  with  ammonia,  it  will  assnme  a  red 
colour. 

41.  Perehloride  of  lead,  red  had,  and  other  preparations 
of  lead,  maj  be  detected  exactly  in  the  same  manner  as 
chrome  yeUow,  by  the  blowpipe,  \fj  which  means  a  bead  of 
metallic  lead  may  he  obtained  ;  or  the  residuum  spoken  of 
before  may  be  treated  by  nitric  acid  and  filtered.  The 
filtrate  being  then  tested  with  solution  of  sulphate  of  soda, 
will  produce  a  white  precipitate  of  sulphate  of  lead  ;  if, 
instead  of  sulphate  of  soda,  it  be  tested  with  iodide  of  po- 
tassium, a  yellow  precipitate  of  iodide  of  lead  will  fall  down. 
Or,  if  u  stream  of  sulphuretted  hydrogen  be  passed  through 
the  filtrate,  a  black  precipitate  of  sulpburet  of  lead  will 
be  produced. 

42.  Cinnabar,  or  Mrmillion,  may  be  detected  by  diBB<dTing 
the  residuum  above  mentioned  in  aqua  r^a,  diluting  with 
water,  filtering  and  testing  with  chloride  of  barium,  which 
will  then  produce  a  white  precipitate  of  sulphate  of  baryta, 
the  sulphur  of  the  sulpburet  of  nwrcury  (vermillion)  baring 
been  converted  into  sulphuric  acid  by  the  action  of  the  aqua 
regis.  Remember,  however,  that  sulphnrets  always  yield  a 
portion  of  sulphuric  acid  when  treated  by  aqua  regia  or  nitrie 
acid,  and  therefore  this  test  is  not  conclusive,  except  the 
absence  of  other  sulphurets  has  been  previously  ascertained. 
Another  way  consists  in  mixing  a  portion  of  the  red  sedi- 
mcnt  with  soda  slightly  moistened,  and  introducing  the  whole 
into  a  glass  tube  closed  at  one  end.  If  the  extremity  of  the 
tube  be  now  exposed  to  a  red  heat,  the  mercury  will  be 
revived,  and  will  sublime  in  the  form  of  a  grey  coating,  in 
which  the  presence  of  globules  of  mercury  may  be  rendered 
apparent,  if  not  already  so,  by  rubbing  with  a  glass  rod. 
The  Termillion  may  also  be  identified  as  such  by  heating  it 
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'  loda  in  the  glass  lube,  wben  tlie  venuUlton  will  »ub- 
wiibonl  nlwrnlian,  in  tli«  fonn  of  a  rei]  poivder. 
43.  We  tony  »iiii,  »u  contliKUup;  llun  article,  tliat  toys  are 
preoerally  coloured  or  |iamt«d  with  poiMinoiL*  cubntuitcvs  of 
ihL-  flitiuu  drscription  na  tlitK«:  mcntioncil,  waA  lliat  fatal 
n(wi(l(i)tg  bare  faappcncti  from  children  having  applied  thvm 
to  thdr  months. 


BLEACHWO  POWDEE.— a»  Oilaride  i>/ Umt. 


BLENDE.— See  ZitK  Orrt. 


BUTE  CARBONATE  OF  COPPEB.^See  Copptr  dr«. 


BLUE  COPPERAS.— Se«  Sidphalr  of  Copfm-. 


BLUE  TITBIOL— 8o«  S»/j>Aai«  «f  Copper. 


BONBONS.— See  Blaae  Mange. 


BORACIC  ACID. 

1.  Borncic  acid  is  fonnd  in  an  uacorobincd  state  in  itcrc* 
ral  smalt  muddy  lakes  of  TiucAny  and  of  Se^o,  called  lagoni, 
ill  tho  midat  of  which  small  cralen,  oalled  mffioni,  are  open- 
ing, and  which  dinengage  aqueous  rapoun  chargcil  with 
boracicacji^  borate  and  sulphate  of  auuootua,  oi'u«n,u^\no)c. 
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and  other  salu,  as  19  shown  in  the  uuly^  of  the  horadc  tdd 
of  Tugcanj,  by  Pajen,  which  we  reproduce  here  : — 

Pure  CTTSt&Uized  boruio  kcid    .      74.0  to  M.O 
Sulphate  of  migneeia 

„         of  MDmonia 

of  lime  .     y      14.0  „     8.0 

Chloride  of  iron 
Alum 

Cla;,  Band,  sulphur    .  S.S    „    1.23 

Hygroscopic  water  disengaged  i 

at  ar>°  centigrade  J         " "    "    *■''> 


Nitrogcnized  organic  matter 


ter  -J 

Sal  anmioniac                     .  f^ 

Hydrochloric  acid  .             .  i 

Sulphuretted  hydrogen  -^ 


2.5    „    1.00 


100.0       100.0 


2.  Acconling  to  the  above  analyses  the  boracic  add  of 
Tuscany  contains,  therefore,  from  16  to  26  per  cent,  of 
foreign  matter. 

3.  The  best  way  of  estimating  the  value  of  boradc  add 
consists  in  combining  it  with  a  base,  for  example,  with 
soda,  and  decomposing  the  borate  thus  formed  by  adding 
sulphuric  acid,  exactly  as  for  the  analysis  of  borax  which 
we  have  described  under  that  head. 


BOIIATE  OF  SODA.— See  Borax. 


BORAX. 
BORATE  OF  SODA.     TINCAL.    POUNXA.    CRYSOCOLLA. 

1.  Borax  is  a  combination  of  boracic  add  with  soda, 
which  is  found  in,  and  is  exported  chiefly  from,  India,  in 
an  impure  state,  and  is  naturally  covered  mlK  a.  UTvd.Q((att^ 
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or  »oap7  matter.  In  thai  impure  state  it  is  id  haxnfdral 
eryalala,  more  or  le^s  llattciie<d.  of  a  yoUowinh  or  green  colour, 
ttad  it  ia  ibL-n  kiiowu  under  ilie  name  offnKvt/,  or  of  crji'ioi'o//u,' 
it  in  only  utter  purillcaliou  ihat  it  is  callwt  borax,  it  is  iLen 
n-hilo,  Biid  in  nli>;litly  efflorescent,  irregulur  lK-xu<-ilrul  prismtf, 
sli^htljr  styptic,  nod  Iiiu  an  nllculinu  r«-nction  on  tcNt-pitpnra. 
Borax,  however,  L»  uuiiufitclun-d  nlno  \>y  cnmbining  directly 
Hodn  n-illi  naltvc  boraciv  ncid.     (See  liaracic  Add.) 

2.  TIm:  nMny  of  lionix  may  hv.  miulf  very  ctifily  by  n  ]>ro- 
oeascontrirot  by  Gay  Lu:>mic,  and  rimiJ&r  to  that  employed 
in  alkalimetry,  .'^iucc  «iiilpliuric  acid  decomposes  borate  of 
soda  in  a  complete  mnnuer,  if  we  employ  ^uljilmrlc  add  of  a 
known  etreogtli,  tbe  quantity  wliieb  will  bare  been  required 
to  decompose  a  known  weight  of  borux,  will  indioatc  the 
<{unntity  of  soda  coDlaJned  in  tbu  suit,  uiid  therefore,  the  pro- 
portion of  borax  wlii(.'b  correnpoudi  to  Ibat  (junnthy  of  toi» 
may  be  reudily  caleulalei). 

3.  The  moi/ui  opemndi  t»  as  follow*  ;— 
Dissolve   loo  grninii  of  the  liornx  under  examination,  tn 

about  1000  grnino-mcoeure  of  pure  water,  with  the  lietp  of 
beat,  and  add  thereto  a  few  drops  of  tincture  of  litmus,  so 
n>  to  impart  a  blue  tinge  to  the  solution.  This  done,  pour 
into  ail  alknlimeter  1000  grains-measure  of  teet-iulphurin 
acid  of  *p«dlie  (jiavity  1.032  (1000  groins- meanu re  contain 
1  cquir.  of  dry  acid,  and  can  therefore  iieutralixc  I  eqiiir, 
of  each  hate,  see  Alittlimflry).  and  add  it  gnidiiRlly  to  tb<; 
solution  of  the  borax.  The  Holiilion  at  lirvt  assumes  n  vin* 
oua  or  purple  hue,  and  at  last,  one  or  two  drops  of  the  Icst- 
Mulphurie  aeid  in  exceju  change  it  into  the  eharaeierisUe  red 
colour  wliich  indicate*  that  the  point  of  saturadon  b  ob- 
tained. In  order,  hovrever,  to  detect  tliis  change  of  colour 
more  e«.iily,  M.  Gay  Lasaae  recommends  to  tinge  a  similar 
quantity  of  water  with  litmus  to  redden  it,  with  two  drops 
tett-«iilp]iuria  acid,  and  to  oomporo  the  lint  of  ibix  liquor 
rith  that  of  Ibe  solution  of  borax  under  examia&ttwi.  k.« 
the  boradr  Mcn?  cMtraJned  in  the  Iiot  solution  uf  V>rax,  «xi\ 
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which  is  depoeited  when  the  pcnnt  of  SKturfttioii  is  Kttained, 
interferes  with  the  ready  BppreciBtion  of  tlie  chuign  of 
colour,  the  solution  should  be  allowed  to  oool  befi>re  adding 
the  last  drops  of  acid.  When  the  tinge  produced  in  the 
borax  liquor  is  exactly  like  that  of  the  coloured  water  kept 
for  comparison,  the  operator  reads  off  the  number  of  diri- 
sions  of  the  test-acid  employed,  and  then  calculates  there- 
from the  value  of  the  borax  assayed.  The  indication  is  a 
little  too  high,  because  it  is  necessary  to  pour  a  little  excess 
of  acid  to  produce  a  distinct  reddening,  and  therefore  it  is 
customary  to  deduct  three  drops  £tom  the  number  indicated 
by  the  alkatimeter. 

4.  The  number  of  divisions  we  said,  represents  the  quan- 
tity of  real  soda  contained  in  the  borax  ;  let  us  suppoee^  then, 
that  50  divisions  have  been  required  to  decompose  the  100 
grains  of  borax  analyzed  ;  since  100  divisions  represent  one 
etjuivalent  or  32  of  soda,  it  is  evident  that,  in  that  case,  (mly 
one  half  equivalent,  or  16  of  soda  were  present  in  the  100 
grains  of  borax. 

■'i.  Now  pure  borax  consists  of — 

1  equivalent  of  soda  NaO  es  38 

1  do.        of  boradc  add    BOt  :=  70 

10  do.       of  water    .     10  HO  »  90 

I  equivalent  of  borax        =  193 

6.  The  operator  may  therefore  easily  calculate  what  quan- 
tity of  borax  corresponds  to  the  16  grains  of  soda  fonnd  in 
the  experiment : — 

Soda.      Baroji,  Soda.  Borax. 

32      ;     12      :  :      16   :   *   «  96 

7.  In  the  case  above  alluded  to,  therefore,  the  sample  con- 
tains 96  per  cent,  of  crystallized  borax. 

8.  The  adulterations  of  borax  generally  consist  of  common 
salt  and  of  alum.  These  imparities  may  be  easily  detected; 
the  first,  by  solution  of  nitrate  of  silver,  which  vrill  imme- 
diately produce  a  white  curdy  precipitate  of  chloride  of  ulver, 
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iaMlable  fn  dilute  iuddi<,  uluble  in  '&  flight  cxoe«  of  taa- 
woni^  njtd  mrliidi  Biaj  be  •«)>ariili.'d  l>y  littering,  o*'  hjr  dran- 
tadoii  after  it  hnn  well  Mitilc<L  The  pnvence  of  alum  i> 
reco^nizird  hy  tbu  white  bulky  pn'tripiutr  which  ammonia 
Itrodueiw  when  [loiircd  in  tin-  lk[uor,  which  procipitAt«  ia  so- 
inble  in  a  Goiution  of  caustic  potasli.  T)ie  adulteration  of 
borax  with  alum  is  aometimes  so  couiiderablti,  lliat  on  ad- 
diug  itnuQuma.  tlw  whole  ulntion  attSt^in  into  u  tliick  jdly. 
When  ihii  is  lli^  case,  the  presi-ore  of  alum  may  bu  rcailily 
dctecti.'d,  <:reti  by  tlxt  titili",  ihr  ulum  hnving  a  sivptic  aa- 
trin;tenl,  tlii//itfy  aei/t  Qnvtmr,  whilst  that  of  borax  isBwe«tisk 
and  iliifhilt/ alkaUnt ;  and  the  Mohition,  if  ic  contains  alum, 
mdiU'nK  ilw.  tincturv  of  litmnN,  wliiUt  that  of  borax,  on  lli« 
(xwtrary,  reudcn  reddened  litrntidi  paper  blue  g^n.  If  (li« 
borax  bn-H  bnt'o  falnitied  with  one  tenth  part  of  ii»  weight 
of  altun,  it  doM  n»l  (vmiplrtely  diawolvc  in  water;  tliat  is  to 
•ay,  the  liqtior  remain*  lurhid,  and  a  slight  wbttish  sediment 
settle*  ilown  in  Ihc  gla**. 
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i.  Brandy,  gin,  rum,  Ac.,  arc  alcoholic  titiuem,  obtained 
from  the  distillation  of  certain  fenncRtcd  substances.     I'urc 
brandy  is  obtained  fi'oai  the  distillation  of  wine,  has  a  pun- 
gent, agreeable  t^vtte,  bitiyly  rceognizablo,  however,  in  tbe  1^ 
mixture  of  ukohol  and  water  coloured  with  burnt  sogar,  j 
flavoured  with  pepper,  cayenno,  or  other  acrid  suhiitauoe*,  to  J 
make  bcIieTu  in  a  iilren)^  of  absohol,  the  proporiion  of  whicfa  | 
i«  attenuated  to  ibe  leoit  possible  amount. 

2.  The  brandy  made  fWim  niiJna,  corn,  potaluv  Ursclien, 
barley,  and  kuoifD  under  the  namca  of  gin,  rum,  whisky, 
fte.,  contain  a  small  quantity  of  a  (lecuUar  oil  to  which  they 
owe  their  R^wctivc  flavour.  All  these  UquDTS,  buwevor, 
are  often  adulterated  to  a  great  extent,  Vbe  eTii),««L')(vu  ^  *&:& 


X: 
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f  maker  being  always  to  reduce  the  proportioii  of  the  alcohol, 

I  and  to  dissimulate  its  absence  bj  the  iDtroduction  of  pungent 

(  or  of  acrid  substances.     This  fraud  may  be  easily  detected 

by  simply  evaporating  at  a  gentle  heat  a  known  quantity  of 

the    liquor  to  dryness,  the  acrid  matter  will  then  be  left 

bcUnd,  and  may  be  recognised  by  its  Savour. 

3.  The    principal   and   roost  esteemed   brandies   are    the 
brandies   of  Cognac,    Armagnac,    Languedoc,  Anjou,  Bot- 
^  deaux,  Rochellc,  Charenton,  Orleans,  Burgusdy,  and  Cham- 
pagne. 

^-  4.  Brandy,  when  newly  distilled,  is  white,  but  that  met 
^'  with  in  commerce  is  always  of  a  yelluwiBh,  brown,  or  dark 
brown  colour  which  is  due  to  the  presence  of  some  extractive 
matter,  and  of  tannic  acid,  which  it  has  dissolved  from  the 
oak-caska  in  which  it  has  been  kept  for  a  long  time.  But 
in  order  to  simulate  this  colour  of  genuine  brandy,  the  brandy 
of  commerce  is  nothing  else  than  new  brandy  or  alcohol,  at 
once  converted  apparently  into  old  brandy  by  means  of 
;  caramel,  or  burnt  sugar. 

*v.  5.  Genuine  French  brandy  has  always  an  acid  re- action 
upon  test-paper,  that  is  to  say,  it  reddens  blue  litmas  paper, 
because  it  always  contains  a  small  portion  of  vinegar,  and 
when  treated  by  a  persalt  of  iron,  it  turns  black,  owing  to  the 
presence  of  tannic  acid  ;  but  new  brandy,  coloured  by  caramel, 
is  not  alterod  by  a  solution  of  persulphate  of  iron. 

6.  The  proportion  of  alcohol  contained  in  brandy  may  be 
detcrmiQcd  by  means  of  the  hydrometer,  or  of  the  specific 
gravity  bottle  in  the  manner  described  in  the  article  od 
Alcoliol,  or  by  distilling  a  portion  of  the  sample  and  taking 
the  specific  gravity  of  the  distilled  portion.  This  must 
always  be  done  when  the  brandy,  being  mixed  with  sugar  or 
other  matters,  the  operator  wishes  to  ascertain  the  quanti^ 
of  alcohol  present.  The  specific  gravity  of  genuine  brandy 
is  generally  from  0.9695  to  0.9237. 

7.  In  1824,  M.  Gay  Lussac  invented  an  instrument  called 
alcoholmeler  (alcoometre  centesimal),  on  the  principle  of  the 
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e(er.  The  iiutrrununl  vrben  iBuucraed  at  lA*ccnli- 
gndeg,  (nit'  Fubn-nlieit)  in  ■  misltint  of  alcohol  and  water, 
indicatm  at  once  itiu  (|itanlil}',  in  bulk,  uf  ulcuhul  |trc3ent  in 
ibo  li<|iK>r.  Tbi-  akolHilmclvr  U  dividctl  into  lOO  ilegiMa^  and 
is  BO  oualrivo'I  Ihnt  vncb  dcgreo  rcfiraients.  one  liundfedlb 
part  of  aDti;iIi\>u«  or  jniro  alcohol.  Suppmr,  for  example,  lliat 
atlhelcmpcraiiireof  l5*o«;ntigriidM(59'Fiihr.),tIienli:oholme- 
ter,  boing  pluiig'-d  io  a  sample  of  brandy  nt  ihot  It'tnpcrntur^l 
■inkd  to  the  point  marki-'d  uO ',  it  indicates  that  ihe  brandy 
tioder  examination  eoosi^la  of  equal  ▼olumes  of  pure  olooliol 
and  of  waiter.  By  inain!i  of  siicti  oii  imlrunieut,  therefore, 
tlu:  rail  quautily  of  aloolxrl  oualaineil  in  a  given  quantity  of 
spirit,  can  immediuli-Iy  Iht  iletcriniQcd  by  mulliplyin^  Ibc 
volume  by  the  numlrar  of  di'gri-n  indicated  by  the  icuner- 
siOD  of  the  imtrunu-nt,  and  divicling  the  product  by  tOO. 
Thus,  if  a  snniplc  from  a  puncU<.i>ii  of  brandy  ouDtaining, 
for  oxamplo.  iS6  gallon*,  being  brought  to  IS"  eentl^^rade, 
iinlicalca  50*  of  tbc  alcoliolmeler,  tlu:  13^  galloDe  will  there- 
fore coDlnin  G7it  gslloM  of  pure  alcotiol. 

13.1  X  M  =  B75t)  -i-  I0»  =  liTJa 

or,  which  is  Iho  same  thing — 

13a  X  0^  cs  07^. 

9.  Had  the  aks>tiotm<rter  indi<:aled  45*,  then  the  IS5  gll* 
looi  in  the  nlxirc  example  would  have  conlained  603  gatloos 
of  pure  alcohol. 

las  X  0A&  =  eOJfi    (Sw  J&nW.) 

9.  Brandy  oonlaina  sometiincs  a  Mnalt  qnantity  of  kad, 
from  iho  MiMer  employed  in  ibe  conslnurlioii  <if  Htillii  i  and 
of  coppir,  firoin  the  still  itiielf.     Aettatr  of  Itad  (su){«r  of  i 
Imd)  ia  oceaaionally,  ihoiijEh  rarrJy,  added  to  brandy,  for  Ul«  ) 
ponKiM!  of  fncJlitntin^  ilii:  cUrifying  proccM.     Tlie  brandy  t 
Mt  IreAled  may  prove  cxccrdiiigly  injiirioas  or  «Tcn   deadly,   1 
acetate  of  lca<l  bcinjt  a  poJwn. 

to.  The  pregctHv  p/"  copper  may  btj  det«cle&  V)'!  W.\«rw% 

r 
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/  R  portion  of  tlie  brandy  through  animal  charcoal,  in  order  to 

decolorize  it  ;  ammonia  is  then  to  be  poured  into  the  clear 

I  liquor,  to  which  it  will  impart  a  blue  tinge,  if  copper  be  pre- 

\  iteiit,  at  least,  in  sufficient  quantity.    Several  hours  ue  some- 

\  times  rctiuisitc.  to  determine  the  appearance  of  this  colour. 

The  presence  of  copper  may  also  be  detected  by  immei'- 

sing  Ht  otice  a  blade  of  perfectly  clean  iron  in  the  brandy, 

nnd  leaving  it  iti  for  a  tew  hours,  when  it  will  be  found 

!  i!ualed  with  a  film  of  metallic  copper.     The  brandy  first  de- 

ToTorized  by  animal  charcoal  may  also  be  tested  for  copper 

r  by  II  solution  of  fcrrocyanuret  of  potassium  (yellow  prussiate 

I   (if  potash),  which  will  then  produce  a  brown  precipitate,  if 

V  copper  be  present. 

11.  The  prest'ncd  of  lead  is  detected  in  brandy  by  means 
of  dilute  sulphuric  acid,  or  of  a  solution  of  sulphate  of  soda, 
whii-h  will  produce  a  white  precipitate  of  sulphate  of  lead  ; 
or  better  still,  bypasHng  a  current  of  sulphuretted  hydrogen, 
which  will  then  produce  a  black  precipitate  of  sulphuret  of 
lead.  The  white  precipitate  produced  by  dilute  sulphuric 
acid,  or  by  solution  of  sulphate  of  soda,  becomes  black  when 
iiioistcncd  by  hydros ulplmret  of  ammonia.  If  the  quanti^ 
of  the  precipitate  is  large  enough,  it  may  be  nuxed  with  a 
little  soda,  and  reduced  before  the  blow-pipe  upon  charcoal. 
A  bead  of  metallic  lead  may  be  thus  obtained.  (See  the  article 
on  Alcohol.) 

12.  An  instrument  called  ebuOioseope,  or  ebuUitioH  aieo- 
holmeter,  has,  within  the  last  few  years,  been  invented,  by 
which  the  quantity  of  alcohol  contained  in  brandy,  wines, 
beer,  and  other  spirituous  liquors,  can  be  easily  ascertained  in 
the  course-of  a  few  minutes.  The  instrument  is  Itased  npou 
the  fact,  that  the  boiling  point  of  a  spirituous  liquid  is  scarcely 
altered  by  the  presence,  in  moderate  quantities,  of  the  sub- 
stances which  may  liavo  been  dissolved  in  it,  and  which, 
increasing  the  density  of  the  liquid  render  ordinary  alcohol- 
meters  or  hydrometers,  useless  for  the  purpose  of  indicating 

its  aleoboUc  lichn&sa.    The  eballioacopte,  aa  6iA  vmftTiLXe^Ni) 
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H.  Bromanl-Vidiil,  modifird  bv  M.  Conatj  ani)  b;M.  Ler«- 
boun,  bas  bom  grvall^  iDiproTMl  hy  Dr.  Cr«^  who  jniblisbed 
ihe  foliowing  obferva lions,  wliich  we  reproduce  here  : — 

**  TbBi  tbi-  boiling  temperature  of  ii'ster  is  iocreiscii 
by  Iioliliiig  iwulro-nline  and  saccharine  subalAii<«9  tn  sotutloo 
has  been  lonK  known,  and  baj  b«L-u  t)i«  oubjvct  of  many  <:x- 
pcriiuonti,  mailc  [mtIIj  with  tlift  view  of  aact-rtniiiin^  from 
tint  t(-iii[wntiire  tb<!  prnpoiiioa  of  tlii'  sail  or  aiignr,  and 
IMrtJy  uilli  tbu  view  of  otituining  a  practical  liquid  bath. 
But  it  »ccnM  to  hare  b«cn  rwrrvral  for  Iho  Abb^  BroBsard- 
ViiUl,  of  Toulon,  to  h»Tn  diwovvrcd  that  ihp  boiling  tempe- 
rature of  itlcoli«li«  liquor*  !»,  in  most  ea«es,  proportional  to 
ibe  qoantitj'  of  alcohol,  irrespeetiTcly  of  iho  qnanlity  of 
nontn-aaline  or  ttaccharino  matter  <iLM>1ve(l  in  them.  Whi-n, 
however,  such  a  quanuty  of  dry  carbonate  of  potasli,  or  su^r, 
i*  oilded  to  a  xpirtluoict  liquor  us  to  abHtmcl  or  fix  in  the 
iwlid  iitatc  a  [lorlion  of  tli«  water  prciteiil,  then  thu  boiling 
tenipcfaturc  of  that  mixture  will  be  luwercd  in  proportion  to 
the  concrnlratioR  of  tbi'  nlcuhol,  iiixtiwl  of  being  ntisod,  m 
wo[iM  hp  Ilir  caw  with  watrr  no  mixed.  But,  generally 
apeaking,  it  may  be  OMnmed  an  a  fact,  that  the  boiling  j>oint 
of  an  alcoholic  liquor  i*  not  alti-md  by  a  modcmto  addition 
of  saline,  facclinrinc,  or  rxtmctive  matter.  On  this  prinnpic 
M  BraMard-Vidal  conntnictrd  an  iiifitruni<^ot  for  determining 
by  tliat  temperature  the  pruportion  of  alcohol  present.  Hiii 
chief  object  was  to  lurnifh  tlic  Revenue  Boards  of  France 
with  a  nMnua  of  fstimaling  directly  the  proporliun  of  alcohol 
in  wines,  *<>  an  to  detect  tlie  too  counion  proctioc  of  intrtn 
dncing  brandy  into  their  cities  and  towns  under  the  ma^k  of 
wine,  nnf!  ihrreby  committing  a  fraud  upon  the  octroi.* 

"M.  Uni)»Ard-Vtdul'a  appurutiLi  cuoHistiJ  of  «  tipiril-lam[>, 
surraounlcd  by  a  nmuU  boiler,  into  wldt^h  a  large  cylindric 
ghae  bulb  is  plunged,  having  an  upright  Htein  of  nucli  calibre 

*  fkim  it  the  luune  of  ccrtBi'i  lUm  whicli  nrr  liiicd  njion  otrlain 
nillti™  of  wiwumplion  •!  thtir  vnlrv  jn  Iciwni,  aT\i  Wi«  ^no«el^  «t  fhwAi 
are  »ppliai  to  lAe  nuiiHU  /luUJc  vants  ol'  »ucb  towna. 


• 


mn 
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that  the  qnicksilrcr  rontaiiicd  in  tliein  nay,  by  its  expansion 
nnd  Mct'nt  ivli«n  tiratinl.  raiae  before  il  a  litllc  glase  float  in 
the  slcm,  wliicli  in  i-oi)iK'i:leil  by  a  (lireatl  witli  a  AJmilnr  glaaa 
licat],  lliat  liuiiffa  ill  (111-  uir.  Tli«  tbrt-jid  pitiaen  ruuud  a 
pitlk'y,  whitib,  tuniiiiK  wtib  th«  tnntion  of  tbv  bcnib,  caumrs 
tlie  iriilcx  to  muvir  along  a.  gritiiuuleil  circular  wale.  Tbe 
iiLiiubKrK  on  ibi.i  .tcuk  rvprRiii^iil  [ii-r  cunU^ea  of  abeolute 
hIi-uIkiI,  .10  tliut  ilif  mimlii-r  oppoitili-  to  ivbir.b  Ibe  index 
Hti^io,  when  tbu  liqiigr  iii  tliv  cylimlor  over  thi:  tump  boilft 
liriiikly,  denotes  tbe  per  ceniagc  of  aloJibol  Jii  U. 

"M.  Ilros«nrd  - Vidal'a  inslrument  wiw  pinrtsi  in  my 
liiimls  several  montbii  a^u  (Ocl.  1847)  by  .Mr.  Ki>:l(l,  v,-|io  bad 
obtained  a  pattnl  in  tbU  (Nkuntry  for  determining  tlwrvby  the 
•trtfifrlb  of  Hpirituoud  li<|iiui-K  1  maile  a  great  many  cxperi- 
[iiviila  uu  the  b<^tiiig  (luiiila  of  aWhol  at  various  successive 
ili-^i-('c^  uf  walvry  dilution,  uiid  verifi«d  the  general  utility  of 
tliK  eonlrivaticc,  but  1  found  (he  coMtriKtion  of  tlie  instru- 
ini-tit  Kiibjts-t  li>  scvL-riil  dvlV-di.  Tho  noaas  of  meLTCury  (o  be 
IjL-ated  in  ibu  lar^^  btilb  wa.-t  bo  great  as  lo  oceiLMiou  some  Uim 
'if  alcobul  in  tbe  cuunt;  of  ibi.-  experiment ;  the  li-Dj^tb  uf  ibe 
tbrtwl  was  liable  to  be  aSecti-d  by  (tie  tnoLftiin;  of  lb<:  lur,  it 
oceaaionally  failed  to  inov<r  ibt-  |>iilli'y  witb  »iil!icicnt  delicacy 
uu  Hccouul  of  friction,  and  wh(;n  ibir  spirit  in  tbe  lamp  got 
bcatcd  in  its  case  it  flared  up  and  burned  the  thread,  thus 
rcnilering  the  apparatus  ii«cU»»  till  a  frr^h  thrcud  was  cx- 
[>eri  men  tally  at^usted  to  tbe  bcadi. 

"  On  tbw«  nceouQls  I  reDounccd  tbe  con  at  ruction  of 
M.  Vidal,  and  adopted  a  more  simple  and  direct  form  of  in- 
>lU'«iion. 

"It  coUHiBLi,  I,  uf  u  Hut  Hpirit-bimp,  which  wo  will 
■Imignule  A,  nurruuiidt-d  by  a  iwui'er  for  lyMitniniog  cold  water 
to  keep  (be  Lunp  oool,  idiould  nmny  I'-xperimcnls  require  to 
br  n»df  in  »uc<x-s»ion  i  2,of  a  boiler,  wbii-h  we  will  dnrignaie 
It,  and  which  lits  by  it»  bottom  cage  ( C)  upon  (be  t-me  of  the 
lamp.  A  (lumper-jdalo  is  used  for  modifying  the  flame  uf  the 
lamp,  or  extiiiguisbtng  il  when  the  experiment  U  completed. 
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A  thcmwoHlCT,  whkh  we  wUl  drsiiniatp  D,  tncili*.  ^ntb  a  vrry 
fflinitle  hour,  in  the  manner  of  the  Itov,  Mr.  Wc-Ilasiou's  in- 
•tmnicni  for  mewnring  tlie  Itcighi  ot  a  moiiQtsiu  hy  llic 
boiling  point  of  water  on  it»  sitinniil,  is  pbcM  in  tbc  Uitler. 
Hie  boiUBn  of  the  Male  in  ihU  llwmiomet^r  i^  aiarkoil  /*  for 
proof  OB  tbe  left  ride,  and  100  (of  proof  opiril)  on  iIk  Hj^hi 
ride.  It  comspiMMU  to  178-6  Falir.  nty  otmiij,  or  tbe  bciil- 
iag  poJut  ufaUnfanl  of  O.OSO,  specUk  gnvltj.  TIkc  foMowinj; 
UUe  ptra  tbe  boiling  points  correcpondinj;  to  the  indtcutrd 
deniitica:— 

L  ho*,  raar.  tVHiat  r«iir- 

[  I78JS     O.92O0..P. 

^m  179.75  O-gaSl . .  10  U.  P. 

^H  lftU.4     0^420. .20      „ 

^H  IffS.OQ 0.EU16..90      „ 

^H  IS3A0 a960  ..-10      „ 

^H  l^o.6     0.9665. .20      „ 

^B  IS9.0     0.9729.. CO      „ 

^H  191.80 0.9T8G. .  TO 

^f  IWiA      0.9850. .80 

f  aO-J.O     ,.  0.992  ..90      ,. 

'  "Tlie  alxiTi;  tttWn  in  tli«  mean  of  n  grmit  many  experi- 

nu-nti.  Wlinn  alcohol  if  stronger  tlian  (1.93,  or  (lie  oxctae- 
proof,  ita  boiling  point  vurint  too  little  nitli  It*  pn^resdve 
Increnjw  of  ulrenglh  to  rt-.nttirr  tliiit  text  iij>[i1ii:iitit(;  in  pfttctic*. 
In  riM.-!,  oven  for  firoot  »pirit«,  or  xpirits  aj>proaeliiog  in 
■tri-ngth  to  proof,  n  niori;  exnct  in<liruli»n  iim;'  be  obtained 
bjr  dilating  them  with  their  own  bulk  of  water  before  aaoer- 
taininiK:  tWir  sircnglli,  and  Ibcn  tloiibling  it. 

"The  boiling  point  of  any  alcoholic  li'ptor  im  apt  to 
ri»c  if  tlie  heiU  be  long  eontinneil,  and  iliorflby  to  lead  into 
error  io  ooing  tliia  instromcnt.  This  noureu  uf  Dtltacy  majr 
be  in  n  great  nietunre  avoided  bjr  ailiUng  t^i  the  liquor  in  the 
IjuU-  boiler  about  a  leaipoonlVil  (tliiny-livi-  jfrainH)  of  eom* 
mon  culinar/  fialt,  which  haa  the  curious  efic«t  of  arresting 
the  mercurj'  in  the  thermometer  at  the  true  boiling  point  of 
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the  spirit,  wUm,  or  b«er,  to  enable  a  comet  rcadins  l« 
be  batU 

"The  tlienaouctcr  h  at  l!»l  adjusted  to  an  atmos* 
pberio  preMEUTV  of  29.5  iDcltc*.  When  that  prasauiv  is  higher 
or  lower.  Wth  wator  ami  alcoliol  boil  m  a  Komewbal  lumber 
or  lower  torapCTature,  In  onicr  to  comrct  tin;  error,  which 
would  hvare  arise  in  Ibe  indications  of  this  imitruinent  under 
diflerent  states  of  the  weather,  a  barometrical  uinalion  is 
attached  to  the  diarmometer  by  meaoe  of  the  »ubsidiarjr  scale. 

"  Maring  slated  the  priaciplea  aud  tbe  constructioo  of 
the  ebidtitioi)  alcoholnieler,  I  shall  duw  describe  tbe  mode  of 
its  application. 

"Ist.  Liglil  tlie  «pirit-lamp  vf. 

''2nd.  Charge  the  buihiiK  vessel  B  with  tbe  liquid  to 
Im!  totted  (to  within  au  inch  of  the  top),  iiitrududiix  at  the 
wtmi;  time  a  paper  of  tbe  powder;  tbe<i  plttcc  (he  visisel  B 
(tlio  (tumpcr-phtlc  bciiij;  willutrairn)  on  to  ibi-  lainp  .-{. 

"Srd.  Fix  tlie  tiiernioinclcr  /?  on  the  stcu  attached  to 
3,  with  it*  bulb  iinmcrtod  in  the  lt<]nid.  The  process  will 
then  be  in  oprrstiun. 

"Tliri  bnroioctrical  scale  indicated  on  the  thcmiometer 
is  oppofiile  the  toean  boiling  poiot  of  water.  Prior  to  cow- 
loenciiig  operation*  for  tlie  day,  cliai'ge  tlie  boiler  B  wtUi 
WRter  only,  and  fix  the  inslruinciil  lis  directed :  when  tlie 
water  bwls  freely  the  mercury  will  beuotne  ataUonary  in  the 
stem  of  the  Ihcimomeivr,  oppoMie  to  tbe  true  barometrical 
indication  at  the  time.  Should  tlic  meivury  Btanil  at  tlic 
line  29.5,  tbi«  will  be  the  bei];ht  of  the  baronjeter,  and  do 
correction  will  be  requintd  ;  but  nbould  it  Mtand  at  any  other 
tino,  above  or  below,  liieii  the  vfli-iou«  boiling  points  will  be&r 
reference  to  that  bolliii^c  [mint. 

"  In  iCHling  spiriluou*  or  fermented  liquors  of  any 
kind,  when  the  mercury  l>egin»  to  ri»e  nut  of  tbe  bulb  of  the 
thennomeier  into  the  sten),  push  the  dampcr-plnto  lialf.way 
in  it«  grove  to  moderate  the  bent  of  the  flame.  ^V'llGll  the 
liquor  boUa  IVeely,  tbe  mercury  will  becomv  nlationary  iu  th« 
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rtem  J  and  opposite  to  iis  ludioitiun.  un  t}ie  It'll,  tlie  under- 
proof per  ccntage  of  ^rit  ina_Y  be  n-ml  off  at  oncL",  if  llin  W- 
riMnrter  stand  that  day  at  IS.S  inches ;  whill^  on  tliv  riKht 
hand  scale  Xhe  \>er  centajtc  of  |tro«f  ipirit  ii  nbown;  Winit 
tbe  differenco  of  lite  fgrmrr  number  frnni  tCK).  Tin:  Oam|ieT- 
plUe  ta  to  be  immmltatvlj'  ptishcd  home,  lo  vxtinfcuiKli  lln- 
flanic. 

27.  "  The  aleoholmeler  will  bj  itself  only  indir-ate  the  pcr\ 
c«nta^  of  alcohol  contaioed  in  any  wine;  bat  by  th«  aid  of 
the  bydroiael(-r  tlit-  proportioniile  i|iiantily  of  aaoeharuiu  In  all 
vrbiee  lany  bu  r«nlily  and  tywily  dpiwiuiae'l.      In  Ir-iliiix 

a  sample  of  wine,  fintl  take  thv  ."pi^rilic  gmvity,  and  Hiippi»p 
it  to  b(!  £189,  then  chargr  tint  Imilrr  of  tin-  iilftiliolmtttTr  wiih 
the  win<%  M  dirccU'd,  and  nt  the  boiling  jKiint  il  itidteateK  tin- 
prouieo  of  nicobnl  at  6S).6  per  ecnL"'',  rIiosi-  NjH-irific  gnivily 
will  be  found  to  be.  979;  deduct  ibnt  jinirity  fnim  the  gravity 
of  ibe  bulk,  or  0S9,  and  1 0  will  remain,  which  1 0  de^reeii  of 
gravity,  upon  refrrenec  to  llie  wine  table,  will  bi-  fonnd  to 
raprcBcnt  S-'illu.  of  wicebnrine  or  extractive  mailer  in  crery 
100  galloiH,  combined  with  SCtf,  gntloDs  of  proof  spirit. 

28.  "  Sikcs's  hydrometer  will  only  show  the  gpecifle  gravity 
of  liquidi  lighter  than  water  (or  lUOO),  and  for  wii>eii  in 
geiwral  nse,  their  graTiliea  being  lighter  than  that  article, 
will  answer  every  purpowi  but  there  are  winea  whose  gra- 
vitie*  ar«  heavier  than  water,  audi  aa  Mountain,  Tent,  ri«h 
Malagn-s  Uiehrrtna  Chriall,  lkc„  to  eiubmee  wliteli  additional 
wcifchtit  tu  ibc  hydrometer  will  be  re({uired,  as  forcordiaUxed 
apirita,  hv.  In  tiitllng  a  sample  of  rleb  Moutitali>,  its  a.g.  wm 
found  to  Ik:  1039,  or  39  de),Ti--«*  heavier  than  water;  that 
wine  at  tlie  boiling  point  iiKlioled  the  alcohol  at  72.5  per 
cent.**;  but  9S0  n.g.  deducted  from  1039  leaves  d9  degreei' 
or«.g. ;  a^inst  .19  of  the  wine  laMea  will  be  found  147>5  or 
1 47 Jibe,  of  snwhnrini-  or  wttruelivi-  matter  combined  with 
27(  gallons  of  proof  spirit  to  fvery  100  gallons, 

29.  "  Should  the  barometer  for  the  day  show  any  other 
indication  above  or  below  tlie  standard  of  29.5,  the  lliermo* 
meter  scale  will  llien  only  show  the  apparent  strenglb,  and 
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rnCRrrnco  must  lie  li»d  to  the  small  ivorjr  indicalnr  E,  it  being 
the  cnanUrpnrt  of  llw  barofuiirical  scale  «f  the  thrrnnnni'tcr, 
ihuH^Hbuulil  i)ic  baromctrr  imliojiii-  30,  i>l«fi.-  'M  of  tlie  in- 
dicator aj^iniit  tlir  boiling  point  of  tho  Ittguid,  and  oppoeitt 
ttm  Itni'  'iU  a  Villi  b**  found  tlw  Irui^  Ktnm^h. 

"  EiamfJj!  I .  —  HiuMUK-tcr  nt  'Mi.  —  ^)u|>|HM(^  tlie  iner- 
ciirjrtostopat  thcbi>iting[Kiint  72>°^pl>c■^30of  tbuindiattor 
ttgainiit  ?2  on  ihe^iIicrinomctiT,  nnd  thr  Iin<'  (if  29.5  will  tut 
69.6.".  ih(-  Imp  Btrwigih. 

"i'aximpfc  2.  —  Bftrt>un.-lvr  at  29, — Soppowi  tin?  mvt' 
corj  (0  gto|>  at  tlie  ioxav  point,  T2-".  pUrc  29  of  tht;  indicator 
i^[aiIl«  72  uii  the  llii^rniuiiiL-t«r,  aud  tbu  line  of  SD.iS  will  cut 
74,3-'*',  Hut  true  atrcngtli.  I 

^^b  FOR   UAI.TED   LIQUOIt*.  ^^H 

^^P  "To  oU  brewers  and  dealers  in  fexmontcd  liquors  this 

principle,  \>y  ita  application,  ii'ill  su)ip1y  n  great  drsidi-mtum, 
an  it  will  not  only  nhow  tliv  ulcubul  rrcul^  in  the  woit  by 
tbe  attenuation,  an  well  aa  tlie  original  weight  of  the  wort 
pri»)r  to  fi-rm  I'll  tat  ion,  but  it  will  inOicalt-  lUt?  valui?  of  mall 
liquors  in  relation  to  tlicir  comjHtnctil  \ttar\n.  It  M'ill  likt-wisc 
be  a  ready  moans  of  lesting  tiic  r<'laliv<'  value  of  worla  Gram 
«ugar  compared  with  grain,  as  will  nx  luring  a  guide  lo  tbo 
oo«idilioa  of  slock  bcors  nnd  ales. 

"To  aw'ertain  the  ^Ircnglh  of  malt  iinuor*  and  llidr 
respective  values,  ihe  instrument  has  hcva  supptifil  with  a 
glass  saechsrometer,  tesling-gtnss,  and  slidc-rtile.  Oomincnec 
by  charging  tlie  testing-glass  u  ilh  the  liijnid,  tlHni  inKi-rt  the 
saccharome1«r.  to  ascertain  its  present  gravity  or  di-ii»ity  [ler 
baiTQl,  and  at  whniover  number  it  floats,  that  will  indicate 
the  number  of  pounds  jht  barrel  heavier  than  water. 

"  Exampir  1. — Supixutr  the  iiaceharometer  (o  float  at 
the  6gutv  B,  that  would  Indiealv  811m.  per  barrel ;  then  sub- 
mil  the  liipiid  to  the  boiling  '«'.  w''b  the  salt  as  Iicfore 
Jirei'Iod,  and  siipposu  it  aliuuld  bIiow  (the  baiometrical  dif- 
fcrcJiues  being  accounted  for)  90''"',  that  would  be  equivalent 
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to  10  per  i-ent.  of  proof  nlcohol.  Refer  to  the  slide>mk. 
ftnd  place  A  on  th«  elidi;  agaioat  10  on  (li«  upper  lin«  nd' 
figures,  anil  facing  //on  th«  lower  lin^  will  be  18,  ihus  show- 
ing that  IHlbs.  per  barrel  have  been  dwotupoaeil  to  constitiih- 
lli.ll  per  c«nlage  of  spirit  ;  tlivii,  bj  oddii^;  the  ISlUs.  to  tho 
prrs(!R[  ^Ibs,  per  barrel,  the  reauU  will  be  2(»lba.f  the  oiiginal 
weight  of  the  Rort  after  Icarluj*  the  copper. 

"  L'jrainpif  2. — The  saccliiiroiRvtrr  ninrk»  lOltie.  per  bar- 
rel, and  at  the  boiling  point  il  indiralim  HH-'"',  Mjiiivaleot 
to  1'2  gallons  of  proof  spirit  per  cent.  ;  place  A  agaJnat  IX, 
and  opposite  li  will  be  2lilb*,  per  bnrmi,  wheii,  by  tiddtNg 
that  to  the  lOib*.  prcseut.  aiilU.  will  be  the  result. 

TO  asCEItTAIK  THE   RBLATIVB   VALQB. 

"SuppoM  tbe  price  of  tbo  Seibs.  beer  to  be  36s.  pcr 
ban«l,  and  tlic  3t  {iba.  beer  to  bo  40».  per  bamrt,  to  aacerlatn 
which  bonr  will  be  llie  cheapest,  place  2G  on  thu  opposite 
«d«  of  the  rule  against  3«,  aud  opposite  Sljlbe.  wilt  be 
13*.  Id.  shoniug  tliai  liio  latn-r  beer  is  the  cheapest  bj 
3if.  7il.  per  barrel. 

■'  By  takiiif;  an  account  of  llw-  malt  liquors  by  this  iu- 
ntrutneDt  prior  tu  i^toclcing,  it  may  bu  asuerlainnl  at  any 
time  whetlu-r  any  altvnition  liiis  tuki'ii  place  ia  Uinir  con- 
ditioa,  cither  by  an  increase  of  spirit  by  atVr  fcrineiitation 
and  cotitic()ocnt  low  of  Ntcdiarum,  or  whether,  by  an  appa- 
rent loea  of  both,  acetoiu  fcmiitntiition  has  nut  been  goiiHi 
on  lowanb  the  iilcimalc  Iob«  of. the  whok-, 

"  Tlua  iiHtriiment  will  likewise  truly  indicate  the 
qtisntity  of  spirit  per  cent,  created  in  distillers'  wnrlo. 
whether  tn  process  of  fcrnicniation  or  ready  for  the  sttll  : 
tlw!  only  difieronco  will  be  in  the  Blloreances  on  the  sUde- 
ruk. 

"  N.B.— The  fiac«haroinct«r«  applicable  to  the  forvf^o* 
ing  mlea  for  bcvrs,  ales.  Sec,  have  been  adjusted  at  the 
ICiDperalnrc  60  Kahrcnbcit,  and  will  be  found  correct  for 
gtaenl  purpoecs,  but  where  extreme  tuututeneaa  ia  required, 
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llw  Tarialmi  «f  tcmpcntan)  mutt  be  Ukcn  into  nccoant  ; 
ibereTofe,  for  every  10  degrees  of  teniperaiure  above  6ft 
3-I0(]is  of  a  pouDd  must  be  ndded  lo  tbe  gtoas  mdouM 
found  hv  the  eliile-rule  ;  on  the  ccotrarj.  for  every  10  de- 
grveo  below  6(\  3-lOtbs  of  a  pound  miut  be  deducted. 


rem  COHDIiLIZEtt  BFUUTS. 

"The  operalioD  iu  tKu  iiutanee  ia  oocnewhat  difl^nl 
fWNn  thai  of  lieen,  wliidi  liave  the  alcohol  crvnted  Iii  the 
origlual  worU  ;  vrhvitm*,  in  conltaliayd  apirita.  Rins,  &C^ 
the  alooboJ  is  llie  original,  aixl  tli«  cacebnTine  matter,  or  augar, 
ban  addendum. 

"If  100  galloua  of  apirit  are  nHjuired  M  a  given 
alivogtb,  *ay  50  per  wot,  under  ]»roof,  50  gnlluns  of  proof 
spirit,  with  the  addition  of  50  gallons  of  vratcr,  would  ulfiwt 
that  objoci,  niiit  a)>on  testing  it  by  the  ateoholmctcr,  it  would 
be  found  iw  wirrecl  a.i  by  the  hydronielia-.  But  in  oor- 
dialixing  sinritH  it  is  diflt^ruit,  for  to  the  50  gallon-i  of  proof 
gpirll  fiO  galluiu  of  itngar  and  watur  would  be  added,  thcnH 
by  rendering  ihi-  bydfomi-lec  U9i>l«w3,  uxi'e]>t  for  taking  the 
ftpecJAc  gravity  of  thi!  buU^  antl,  x^cordiug  to  tbi;  qiiantily  of 
kugor  prvacnt,  so  a  ndittivc  iiuniitily  of  wuler  mt^t  have  been 
dUplacud ;  and  oa  thu  augar  bus  no  reducing  jiropertii^  the  alcO' 
holmoter  wtll  only  abow  the  strength  of  the  eoidial  in  relation 
to  the  wnlcr  contained  in  it,  an  the  principle  indi<»t«»,  irre- 
npec*ively  uf  iiacohnrine  or  extractiye  matter  prvMOt. 

"  Suppote,  io  making  100  gallons  of  cordial  at  50°*, 
Slb(.  of  sugar  an  put  to  the  gallon,  oir  SOOIba.  lo  tlie  100 
gallons,  that  3001b*.  displacing  IS  A  gallons  of  water,  oajy 
31  /in  galioHK  of  water  iii»lead  of  50  having  bii;n  applied  ; 
the  «iigar,  without  reducing  properliPa,  uuiking  up  the  bulk 
of  100  galloiiK,  wliicli  in  m<-ant  to  rcproseut  50  per  cent.  ". 

'■  Tlie  uluuhuhiictuT  will  only  nhow  at  ib<>  full  point  of 
ebullition  thi-  alcoholic  atrciiglli  in  relation  t»  the  water  in  tbe 
lOO  galhNui  of  the  misture,  or  35  per  cent.  '»,  leaving  IS  per 
cent,  to  bt!  accounted  for  on  the  hulk. 
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As  the  qoaatily  of  aapu-  prcM-nt  mu»t  be  dctcmioed 
befora  (hat  percenta^  can  be  nrrived  at,  a  douUe  oljcet  will 
be  eflecled  \iy  so  Ouiii»,  nanict}',  i-Uciling  in  nil  instances  tha| 
iiuantity  of  nuj^nr  itroent,  an  well  H  Ui«  pcrccntageof  sp 
to  b«  accounted  fgr. 

" Kxvmplr  I. — In  Caking  tba  s.  g.  of  a  cordial,  HuppouJ 
it  to  be  round  lOTC,  th«ii  submit  the  li(|ui(]  to  tli«  boUlnM 
point,  and  having  nacerlBined  llie  per  centa)^  of  a]eoli<^  aDdj 
il  prov«e  to  be  SS-"'*,  llie  a.  g.  oT  alcohol  at  ibat  BtTVii||{tb  wiU  j 
b^  fouDil  tu  bu  <>'*»  1  dt^duct  92n  from  the  >^  g.  of  tli6  balk,( 
or  1076y  aitd  120  will  rvmuin  ;  ref(-r  tbat  to  ila  omount  on  , 
the  b«il  line  of  Table  No.  II.  iimncly  1 20,  undrr  which  will 
be  fiiiind  !),  rrprucniiuK  31b».  of  «upir  to  iIm!  gallon ;  unil  by 
running  Ihc  vya  down  iu  oulumii  to  <)|>|iuiitt.-  the  nli-ohotin 
Binnf(tfa  irulicaU-d  (:i5-'')  will   bo  found   l-l.y,  which  reprc- 
aentii  the  per  cimlajct!  of  water  diiphiocd  by  the  sugar,  and  I 
which  amount  of  14.9,  added  ta  ibc-  'H  per  ceau  asnertalned, 
raaku  the  loul  upou  the  bulk  49.9  per  ccul."',  wilb  SIbn.  of  \ 
Migar  to  the  gallon. 

rOR  GINS,   ETC. 

"fjWRp/r  3.— In  taking  the  k.  g.,  Hippoee  il  bo  (b] 
9£7  i  then  »ibinit  to  iho  bwtiag  juint,  and  It  ]>roveti  (o  be 
14-".  wlioee  fcg.  b  &37.  which,  dcducUrd  from  9.57,  huivm 
».  g.  20  1  on  the  head  line  of  Tabic  No.  II.,  undnr  20,  will 
be  found  },  or  }lb.  of  sugar  to  Iho  giUton  ;  nni]  on  niniiiDg 
the  vye  down  to  tlw  opposite  14-"''  will  Iw  foiinil  3.0,  which 
wJdod  to  Ifao  14,  makes  the  total  on  the  bulk  17  per  ccnt.°^ 
with  50lbri.  of  »ugar  to  the  100  galkins. 

"  To  chcmiMa  for  lh«ir  tincttircii,  Ike.,  tbi«  inatrumeni 
will  biT  found  d^aenlJaUy  useful. 

"  N.B.— Caro  must  be  taken  that  tbc  mercury  ia  entirely 
Iu  (he  bulb  of  Iho  thpniionieier  before  it  is  Bxrit  ou  tlie  »t«i» 
for  operation,  and  in  all  ca^ea  (except  for  water)  the  salt  must 

Uited. 

C0XCLU61OX. 


«  WiiwB  are  peculiar]/  «ibjcct  to  be  mjftli5ft4  \i^  »&■ 
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IM 


BRANDY.    BUM.    CIX.    WHISKY. 


u1l«ntJ0DB  of  vftrtouj  kind*.     It  will  prove  ufgml  advaa- 
Uge  to  ll>e  public  when  (li«  relative  <|iuiitily  of  D-uil,  ur 
taocbftrum,  niiA  alooliul  rMjuiniie  to  uauatitut«  lli«  oomial 
^^         wine  of  eaeli  apeciiw  it  wtll  iLM^rtuitMHl. 
^^b  "  Some    bxeni   poineu  a  reuinrkaUe  tiarcolic    giower,  hy 

^^         wliidi  tiit-jr  caiue  drow^nCKi  and  stupor  without  oomspond- 
I  iug  pniviouM  csbitarntiao.     Sucli  beven^^ea  may  juttlj  b« 

I        ^>inHpoctcd  of  hiiving  bci-n  3uphui(ic;ated  witli  eoeeuliu  Indiem, 


Opium,  or  Bomc  analogous  drug  ;  and  tliiit  suMpidoo  amy 
bocoiBO  oertainly  if  tliey  be  showo  by  the  alcoholituil«r  to 
oomtatn  only  a  fen  per  cents,  of  f'cnuetitM]  spiriL 


H*  L 


'r«Hi.R  or  Sracif  ic  Gaivttiw,  hi  Siko"*  IlydreiaKu,  >da{«cd 
10  Fitld^  I'lMnl  AlcuhiJuici«[  tit  Curdiulixiit  SpirlU. 


TBllPSRAIVItS  W*.    SPKCIFIC  ORAVITy  OF  WAZKB  ION*. 
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"  The  foTd^oing  table,  which  shows  the  specific  gravity 
01)  tlie  bulk  of  the  inixluro,  bears  reference  to  the  table 
(No.  II.)  of  tlio  olcoholmeter  following. 
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lh«  above  i»  only  ■  portioa,  «nd  lfa«  baroOMttric   iodkaior, 
liKVe  been  foiMtritctnl  by  film  ftn<l  Air.  Alice." 

13.  In  iK.'iO,  M.TnbRririuvi!ntcilan  iiKiriimrntrjilUvl.^W- 
ni«frf,fortbcdclcrTDin«tionoflhoquanti(}r  of  nJcoboloontainod 
in  wine  and  otlic.i'  epirituous  liquids,  lie  |»xn;cm  conteuted 
in  boiling  ii  di-tcnniii(?d  (iiinntity  of  tlin  ]i<]iiiil  tiixli-r  cxnmi- 
imtion  in  «n  opitn  vrjvid,  allowing  the  uli'otiol  fn.-ply  to  i^Mnpo 
in  the  air.  Hie  evapor.ilion  wiw  then  tnttdt:  tip  \iy  adding  a 
correspond iii;r  <|iinntity  nf  water,  and  tlic  i|nantitjr  of  alcohol 
WAS  i-siimiitvd  from  the  dilTerencc  of  lh«  Fp«ctlic  gravity  of 
lliu  |ji|uiil  U-foTi:  and  nfliir  the  experiment.  Whether  this 
ini<tli(id  giv«  ButRciinilly  accurate  and  onifonn  n»ul(«,  hgw- 
ever,  liiu  ni>t  yet  Iiw-n  Mtiffoelorilv  ascertaiiied,  but  ila  ex- 
treme finiplidly  rceonunends  it  to  the  aiicniioD  of  ohcmtsta. 


BRASS. 


DUTCH  GOLD.    CRYSOCAl-    8IMILOR.    miNCE  RUPERrS 
METAL.    riNCHDECK.    MANNHEIM  GOLD. 

I.  Bmiu  in  oiU!  of  the  inosl  impMrlunl  nihyi ;  it  oooMsts 
chicHy  of  copper  and  of  zinc,  in  varioua  proporitoiia,  accord- 
ing to  the  use  for  whii-li  il  in  intended.  Benid^  copper  and 
xinc,  brass  contains  often  a  ci-rluia  proportiun  of  tin  and  of 
luiid.  We  girc  Iicru  the  result  of  the  aiiidytiia  of  sereral 
ItindM  of  lhi»  nlloy. 


Xlns. 
Till. 


St  s« 
l«,It 


-J- 


ItOlOo'lW    lAO 


IM 


Win, 


sn.s  t*i  n.t 
3]r»:i  xe 
-  .,  1* 
04    as 


itom  »i.i 


1.8 


tOUO 


W.7 

as 


twu 


FwSMIil. 


«7, 

Ill 

13 


mo.ti'im 


SIM 


VhThW^. 


100  0  1M.0  lOU.U 


l«M 


2.  Thp  attalytU  of  trans  is  pi-rfiirwcU  oh  follows  : — 

3.  Take  100  gnuii.i  nf  tlii;  alluy  and  diuolve  them  iu  uitrii: 
acid  which  will  leave  the  liii  iu  an  tnnoluble  slate  as  perozyde 
of  Uo,  which  may  be  callected  on  a  filter.   The  liquor  filierei) 


BRASS. 


UierelWim  Hbould  then  br  evaporated  to  »  sdiaII  tmlk,  aiul 
whilst  llie  et-Bpomttoo  is  going  on  sulphuric  acid  i«  nddoJ, 
tlie  eonwntraicH  Kiluiion  is  lo  be  diluU<d  with  water,  anil 
a  certain  ((iinntitj  of  alcoliol  is  poured  In.  This  pi-oduc»  n 
preripituti-  of  sulphate  of  leatt  wliJcli  vImuIi]  be  allowed  to 
•eul«  vecll  bj  leaving  the  liquor  at  rest  for  some  timtv  after 
which  it  may  bo  coUocted  on  n  Wter,  wwlied  witli  water  to 
iirliicli  ak^liol  has  bran  addvil,  aiul  after  i-^irfluU^  scraping  it 
&oin  (hf  filter  i(  is  ignilvij  in  n  purL-tliiin  iTui^ible.  The  lUter 
ahouU  be  bunil  on  the  oorcr  of  the  cru<:iblr,  anil  the  ashes 
aM*M  to  tlic  igiul«(l  maM.  Tlie  )i<iuoj- filtcn: J  froui  the  pre- 
dpitalml  iulpliatu  of  lend  t«  then  tmtcd  by  niilplinri'tliMl 
hydrogm,  in  aider  to  precipilate  lliv  coj>por  in  tlu!  iituti!  of 
sulphuret  of  copjKT  (bliu^k),  which  whoiild  Im  coltn^tcd  at 
once  on  a  iilter,  and  wnxhrd  tlicronn,  williout  interruption, 
with  water  amlaining  nonu-  sulpliurcttcd  hydrogrii,  bikI  ibeti 
i«d.  Till'  hhtck  Kulphurct  of  copper  i»  now  to  be  truiisfurred 
4  g]awb«al(cr,  the  lUlcr  ie  burnt  and  the  cover  of  a  por* 
«elain  crocililr ;  the  nsheat  arc  addrd  to  the  mass  in  liic  glass- 
bc«kcr,  aikI  pure  nitric  acid  i*  poured  upon  the  whole,  which 
in  left  to  digest  until  the  separated  mjlphur  hM  acquired 
the  cliaraclcristie  yoUow  colour  ;  it  is  ihcii  •rimratcd  liy 
tiltenng,  the  filtered  liquor  is  diluted  with  water  and  preci- 
pitated by  potash.  I'ho  whole  liquor  containing  the  prc- 
dpitato  should  then  be  bin  led,  by  which  operation  the 
precipitated  protoxyde  of  copper  becomes  brown  or  black  ; 
it  should  then  bo  coUeeted  on  a  filter,  washed  with  hot  water, 
dried,  ignited,  aod  weighed  immedialdy  after  eooUog  in  the 
platinum  crucible  in  wliich  it  has  been  ignited,  aud  wlilch 
should  be  kept  well  closed  in  order  to  avoid  the  absorption  of 
moisture. 

4.  The  »inc  may  now  be  separated  from  the  solution  which 
was  ftllered  from  the  precipitated  solphuret  of  copper,  by  first 
bckting  the  said  filtered  liiiuor,  in  order  completely  to  expel 
the  sulphuretted  hydrogen,  (for  which  purpose  the  soluliun 
lid  be  heMted  until  all  odour  of  tlie  gas  has  disappeared,) 


lit 


BREAD. 


a  solution  of  carboaatc  of  luxU  is  (hen  poured  gradDktl.v 
into  tl,  sliri-iu;;  all  (he  whili',  niitil  a  wUite  pracipitate  of 
carbouatc  of  sine  in  iki  Iod^ct  produwd,  or  until  lite  wlutioo 
ebowa  a  stToafiXy  allcoliiK'  ixt-actmi  ujiou  tttrinfiric  paper; 
tji«  w]iolc>  tit  th«n  Ixiili^l  for  a  few  minulvii  i  tbe  rarbumate  of 
litic  pro(luc4^i)  by  the  mrbunatc  of  noda  t«  <H)U*eiod  on  a  filler, 
wa^hef)  witli  hot  wnti-r,  <lri<rii,  nnd  igntK^l,  in  order  lo  con- 
vert it  iuto  oxj'do  of  diio,  in  wliicli  «tate  it  in  wdgfaed. 

74        gnuns  of  prtvin'd*  of  tin  ^  S8  »f  tin. 
IA3         do.  of  (iiliihntc  of  load  =lf>l  of  lead. 
40  do.  of  pratuxjrdc  of  ccppcr^  32  of  <x>i>per. 
40  do.      of  oxydc  of  uno  =33afuiia 


B  R  K  A  D. 

I.  The  itubxtancea  which  arc  «mploy«d  for  adulierating 
thin  mo»t  importnnt  of  all  nrtii^lcji  of  fcioci,  beaides  lliOM 
whicli  nro  ciiunicruHid  m  iLc  artick  on  Flaur,  una  lie  fol- 
lowing : — 


Alum. 

SutwarboDatc  of  magnesia. 
SulpVinir  of'copprr. 
Solplintc  of  line. 
Subcarbonalc  of  ammonia. 
Carbonntc  of  pot.ieli. 
Bicarboualv  of  [lotaah. 


Chalk. 

Planter. 

I.imb 

Clay. 

Starch. 

Water. 

INilp  of  potatoes. 


2.  The  introiluotionof  n/«jui  in  bread  ajipeara  to  be  a  prac- 
tice of  loDg-Blanding  ;  it  iinablu  the  buker  to  give  lo  bread 
uade  of  flour  of  an  inferior  quality  tht;  wliltencss  of  tlie 
best  btvnd,  nnd  to  add  puluto- flour,  (jroutiU  bt-an^  uud  peas,  to 
a  certain  extent,  to  wh(^nt  tlgur,  without  tnnti-riolly  altl-ring 
tlie  af>jMMtrancc  of  tbu  braad.  Tbe  use  of  nluni  by  bakers  ia 
Mimoit   unirerial   in   tbia  mclropo\b  \  «■  ^ti-j  tw*.,  \  Vai^ 


J 
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(DTarinbly  Iband  disUiKt  evldonoe  of  tbe  preaenoe  of  this 
matrriftl  in  the  bread  wbtvb  I  DbUuncd  frutn  rarioiu 
bakers,  souiv  of  wliith  ut*  cMwtnud  of  tlm  highr^t  rrtptria- 

3-,  Tbe  <|iiant!ly  of  alum  in  Im-atl  varim  Imwcvcr  accord* 
ing  to  llie  <|unlit}'  nf  ihv  Hour  rniptoycil,  anil  it  nppcim  (o 
set  womRvrhnt  in  ibo  nme  manniT  as  euIphUe  of  mpiicr,  tbat 
io  to  njr,  it  <^naUea  tbe  baker  to  make  bread  with  flour  of 
inferior  iiitalilj  with  leaa  laboui',  and  Io  inTrodocc  tbercin,  a 
gTMUr  qtinntity  of  water,  hj  wliidi  the  yield  is  incrcRMd. 
In  order  Io  obtain  theae  re^^ulls,  however,  a  mucb  larger  pro- 
portion of  alum  than  of  llie  imlt  of  copper  is  required,  sinccv 
in  fact,  DO  appreciable  effeei  'n  jiroilueud,  wlieo  tlw  propor- 
Ituii  of  uluin  in  Iviu  ihiui  ^,  wliilii  with  tiiv  tall  of  cop- 
ptir  ,^  if  suIKcirnt.  llcni^i',  ulltioiigli  nlum  Li  of  coiinc  Tcrjr 
far  fnwn  being  to  dnngcrous  ns  tbe  Mill*  of  coppiT,  yet  the 
con^Uint  ingnilion  of  that  nintlcr,  da;  Kftcr  dny,  iniiy  i>rore  n 
soiin-c  of  dix^w,  especially  with  peraons  of  w«ik  eonntilu- 
tionit,  or  of  a  bilioiu  or  coBtivc  hubit;  somctinice  it  ercalea 
a,  painful  Mosation  tn  the  etomacb,  and  may  even  induce 
uauMMi,  vomiting,  gripi^  ha. 

4.  The  proceM  recommended  by  M.  Kulilmnn  for  the  de- 
tCQlicm  of  alum  in  bread,  oonaiaU  in  incinerating  nhout  3000 
grains  of  bread,  porpbyriung  tbe  aahea  so  obtained,  IrcJiting 
tlieia  by  nili^c  ncid,  evaporating  ibc  mixture  to  dryness,  and 
diluting  tbe  refiiduum  with  about  30i>gratna  of  water,  with  tbe 
help  of  a  gentle  beat ;  witliout  lUleriiig,  a  elation  of  caus- 
tic |>ota»li  ie>  llieu  added,  the  whole  is  boiled  a  little,  fiiiervd, 
Ihti  iiltntle  is  tested  wiih  a  liotutiun  of  ital  amraoiunc,  and 
boiind  for  ■  fi'K  minute*.  If  a  prtcipilutu  is  furnied,  it  i« 
alumina,  which  may  be  collected  on  a  liltur,  washed,  perfeetlj 
dried,  carefully  ignited  in  a  platinum  crucible,  nnd  theii 
weighed,  no  gnuns  of  nluminu  I'epn.-sunI  3^2  of  crystals  of 
alum. 

5.  Anotker  proe^sr,  indicated  by  Mejont.  Bobine  and  I'ari- 
aci^  coaaUlu  ia  ervaibUog  dava  About  2000  i^tuoa  (A  ^W 


• 
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bread  under  examinntion,  whicli  should  be  nomcwlutt  i4k1c 
or  dried,  in  order  ibat  it  maj  be  more  easily  ci'DinUod. 
Tlie  RiuM  nlitiuld  be  luaueratoi)  in  cold  w«iej'  for  two  or  three 
bours  an'3  lb<--ii  M|ui'i^zvd  (hrou;;k  a  dvan  \Aece  of  white  liDen. 
The  U(|uo«-  thuH  ubtoint-d  sliuuld  now  be  Bllered,  «Dd  tiie  fil- 
mte  Iwing  plAced  in  n  |>orecbin  i-apnilc^  sliould  be  evupo- 
nt«d  to  drjrnrns  at  u  ntcAia  hea^  Tim  rmiduuiu  being;  now 
treUed  by  n  mnall  (|iiantitjr  of  wnter  luiil  liltcn-d,  the  ope- 
nitor  divide*  tlic  tiltrnte  into  two  portions. 

6L  If  n<|iiwiu  uomoDta,  or  a  toJatioo  of  snl  lunmoDioc, 
bong  poured  into  one  of  tlic«o  portion^  kdi]  tmlutioo  of 
chloride  of  bnrium  in  the  otIuT  portion,  pniilucc  in  each 
of  llieni  u  wliiln  prei'-ipiintc,  it  if  a  »ign  of  the  prMenee 
of  alum.  That  produced  hy  ajumoQia,  more  especially,  >i> 
oonclasire. 

7.  Tlie  esperiiiiont  should  U-  pcrfonned  in  lite  way  indi- 
onled  t  for  if  the  operator  wta^  merely  to  lilt«r  llie  liquor 
aquoeu'd  froio  the  linen  and  at  oiicu  odd  sotu^on  of  chlo- 
ride of  burium  tbL-nilo,  n  prect|iitiilt'  or  niilkinex:!  wouM 
be  produfMrd,  which  might  he  miMukci)  for  i-u)phnle  of 
biiryln,  hut  which  would  Ix^  congiilnlnl  Ti-gflnlilci  albumen, 
he  The  filtialc  should  therefore  be  first  boiled  or  crapo* 
rated  to  dryness,  and  the  dry  ihiiks  being  digested  in  irnlcr 
and  filtered,  may  then  be  cXAmincsI,  n*  was  said  ;  or  tho 
li<|uur  sfiucczecl  fn>ni  the  linen  may  be  at  once  boiled,  then 
filtered,  and  the  filtralo  may  next  bo  treated  by  amaionia  and 
by  ehloridc  of  barium,  taking  earc  to  eotieetitrale  the  filtrate, 
if  loo  bulky,  bcfure  tciiiiug  ;  but  the  proportion  of  alum  u 
([enenilly  lorge  enoujfh  to  become  readily  perceptible  in  the  ' 
uiieonccnlruled  fillnite  when  tested  by  ntniuoniiL,  which  pro- 
dacea  a  nliile  flaky  procipilnt^  a«  wo  said. 

DETECTION  OP  COPPKR. 


8.  The  origin  of  the?  iim;  of  xulphato  of  copper  in  bread  15 
unknown,  and  furtuimtely  this  dungerotu  fsltiillcalion  liaa,  I 
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bdieve,  MTerbeon  remned  to  in  llibeounlrj'.  By  tbeaiidUiun 
of  a  sDiall  <|UHi)it(y  of  «u1phat(.-  of  <;uj>p«fr  tu  floor,  brvad  ai»y 
be  ntMle  ijf  meail  of  infm'iur  ijaBlilj-  wilb  Itsu  laboitr,  and  a 
largifr  (|iu)niitf  of  wxler  mnj  he  iutrudiiiMrd  inln  it.  Snlphnle 
of  i-oppur,  Kcoonlitig  to  Dunnui,  vxt-rcbes  a  »ery  powprfnl 
urtioii  npoR  thr  fiTmcntntion  of  the  dough,  even  irhcii  oo 
mall  s  (]ii>ntil^  an  ^iw  ^''  "u'pbate  is  iDtrodii««i],  whicb 
quantity  R;prf«cnt)i  onljr  one  part  of  metaltic  i-opper  for  3000 
paiiB  of  bread.  The  greatest  effvcl  U  produi^i'd  bj  ^^  or 
tjjgf  of  iulplialc  :  but  anj  qtianlil}'  beyond  tlii.H  cbiuigeE>  tlie 
colour  i>r  ilie  luaf,  vrbicli  acqiiJrea  at  tliv  Mtnie  liiue  a  giecuUar 
and  iliHUKm-jiML'  udinir  rtwnibliuf;  ibnt  of  IcjtvMt. 

9.  Wbnn  a  lo*f  (v>utaiu.H  mure  tbnn  ,^  of  !iu1;i1iuti.',  it  bc- 
<HMMa  ai]tieaiu,  niu)  full  of  Ear)^  ejKn;  unci  if  tiio  proptir- 
tion  exceed  »»  *^'*'-  doii|;h  will  not  ri»e.  tlw  femionialion 
altOj^Uier  etope,  th«  brmd  tb<-u  as<iiini!«  n  green  colour,  and 
acquires  a  aour  and  disngrpnblv  ^mdll. 

10.  Since  hi  order  10  obtain  tbo  drain-d  effect,  the  quantity 
of  unlpliati?  of  copper  niiisi  Iw  very  imall.  and  not  amount  to 
more  ll»nn  6j  groins  i>er  lOOIbs.  of  bread,  llie  bread  so  treated 
might  bL>  eiiliin  wilb  impunity  perbap^  or  at  lea:»t  wltlioot  iu- 
mntiatR  dnng«r  by  pcmuna  in  good  li^Alth ;  but  when  w«oon- 
sidcr  tho  v«ry  irritating  action  of  aulphate  o(  copper  on 
tba  gaslro-inteNlinnI  mcinhmne,  it  i.i  liurdly  ponnible  tliat  dJa- 
MBS  bo  not  litlimntcly  indm-ctl  by  (h«  daily  ronmimption  of 
that  dangeroUB  poison,  cTOn  in  the  Kmull  propnnion  above 
relatcvt,  not  to  •■[ti-uV.  of  tbe  pottfiUitily  of  an  orer-dose  being 
introduced  iiHi>  iliu  bread  llirougli  earelesdiie;^  ignorance,  or 
mistake. 

11.  Fortunately  tlie  detection  of  ci)]>per  in  bread  may  be 
rery  traxily  effected.  ICveu  so  trifling  a  ijuantily  as  oni.^  part 
of  sulpbatc  of  cupper  in  9000  parts  of  bread  may  ho  siimma- 
rlly  iltiooverftd  in  while  bread,  by  moistening  the  latter  witli 
aolution  of  fcrrocyaimn-l  of  potaiuitim  ;  the  bread  so  treated 
immediately  assumes  a  pink  tinge  if  any  salt  of  copper  ho 


12.  But  for  th<!  purpiMC  of  (leivrmiaiag  lUe  ^laantily  of 
the  Mlt  of  co|ificr,  ftnothrr  firooei^  ii)iltcaled  \>j  Knllunitti, 
must  be  resorted  l(\  hj  which  one  port  i>f  mlpbnic  of  otpper 
iu  70,000  parte  of  brvad  can  be  (sntinmind. 

13.  Tiie  operator  weighs  3000  grain*  ttt  the  bread  wliSck 
!h  HU^poctml  of  being  poisoned  by  a  enlt  of  oopjKT,  and  incinfr- 
ratlin  tluun  completely  io  a  ehalluw  plntinimi  i:ii|hiiI<^-  The 
incincruti-d  iuH-'h  aboiild  then  he  rediit'd  to  inipalpnblc  pow- 
der ill  »o  ii^lQ  luDrlai-,  mixed  io  a  porcetiun  capsule  villi 
about  une  ijuarter  of  an  oime«  of  nitric  acid,  and  heated 
uiiitl  all  the  ai-id  lia^  vviipurated  and  a  clammv  mafr*  onlj  b 
Ich,  vrhieh  sliould  he  dipertiil  with  uhuul  300  {grains  of  pure 
dinttikii  water,  wrilh  tli«  fael]>  vf  beat.  Tlie  li(]uor  ahonlil 
Ibcn  bn  Altvtmi,  in  order  to  wpnrati'  the  porltoiu  nhii'h  have 
roasted  the  action  of  tlie  nciil.  A  slight  cxcnt  uf  lunnionia. 
and  a  few  drop»  of  »iil)CHrboiint(^  of  uinnionia,  an-  then  added 
to  the  flilrato.  Tlir  ]>iilk}'  pn-cipitiilr  wlii(-h  thi:i  addiliMi 
may  hare  produced  should  he  ncjinrnlcd  by  lillrring.  'llie 
liquor  fillrrcd  thcrcfrnm  (should  next  In;  iKnli-d  for  a  few 
cuintitcji,  in  order  to  pxpcl  the  excess  of  ammonin  and  reduce 
it  to  about  one  fourth  of  its  bulk,  altvr  whieli  it  xboulil  be 
ocidiiicd  with  a  ^wp  of  nitric  acid,  iind  i!ividi-(l  into  Iwo 
portions,  to  one  of  which,  rcrrocyaiiiin-t  of  j>i>tii.'>]iiiim,  and  to 
tho  otlier,  sulphuretted  hydrogen,  or  hydrosDlphurct  of  am- 
nionia  arv  to  bi-  added.  If  even  so  small  a  qnanliiy  as  ,|^  of 
copper  is  pn-^cnt.  the  solution  tested  with  fcrrocyanide  of 
pi>tiuui!iim  will  Atfliimc  n  pink  tinge,  and  after  a  fi'w  houra,  a 
slight  crimson  precipitate  will  appear.  Tho  other  portiua 
trAtni!  with  sulphurelted  hydrogen,  or  with  hyih-OFiuljihuret  of 
ammonin,  will,  under  the  same  circumalaneefH.  tiii'ii  browni.ih, 
and.  iilVer  standing  for  a  few  hours,  a  xUght  brown  or  bliick 
precipilato  will  be  depoujted. 

14.  Aimlhi-r  procetift,  hidieat<^d  by  Mi-ssr.",  Rohine  and 
Parisoi,  and  by  wblch  ,^  of  copjH'r  umy  \»:  di-tecit'd,  con.- 
si«t«  in  mnccrattng  a  d^rtiiiii  <)uaiiltty  of  the  :<us]iccted  bread 
(for  ifxainplv  2000  gniina)  in  water,  until  it  i:i  reduced  to  a 
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pappy  coasiMftncr,  in  nhioh  hIdI*  il  b  llio)  put  Into  t  porce- 
lain cafMBlQ,  Eulphurir  tici«l  l>cin<f  nt  (he  Minifr  lime  ftildi-i)  to 
it  io  saffivicMit  quantil/  to  ri-ndcr  tia-  idiimi  xlroii^fly  rnvid-  A 
pitev  of  iron  wiiv.  perfectly  bright  atitl  clcnti,  »hi>til<l  now  be 
imni'-rsc'i  into  the  )i«PPJ'  tdub*.  prrparod  a*  nbovi-  din-rli'd, 
and  Ml  llii-n-in  fVir  ahout  a  ilny  or  two.  At  the  vnd  nt  that 
time  it  will  bo  Totind,  od  withdrawing  th«  iron  wire,  that  it 
i»  coati.'d  with  oojipi^r,  mor^  or  Ivfa  TUibtv,  accitfding  to  llio 
((UHDlity  of  coppLT  i-ODtaiu«<l  in  llie  bread.  If  cnlj-  u  vf.ry 
minati:  <|uanlitjr  of  (.■<>|)|)er  waa  oonlalued  iii  th«  bread,  the 
copper  wiU  bi-  f<iund  to  have  ikpa'Utcrd  on  Ilic  Iron,  principal^ 
at  tie  top,  thai  i»  to  mj,  immwliAteljr  uiidi^i'  th«  \k\v)  uf  iba 
fHMU  covering  ilic  iroTi. 

Anvi.TERAnox  nr  caiebonatk  »v  UAiixcRtA. 

15.  From  the  cxperimiMits  of  M.  K.  Davy  it  would  flppfmr, 
that  the  addition  of  carbonate  of  magnt'sia  to  floar  of  inferior 
quality,  in  tho  proporlioD  of  23  or  30  gr^ns  of  carbutiato  per 
pound  weight  of  Hour,  somewhat  atiguiynla  the  quantity  of 
Ibe  brtad  uiuiiiifiit^tiiiL-d  niih  suth  flour.  The  uUniixture  of 
Mtbonalt.-  I'f  iniijjiiesia  in  »w:li  pr»i>orii<)n«  eati  hiirdly  be  con- 
«i<IiM«d  unwhifli-Humc  ;  but  tlio  Autv  olV»  exceeds  that  quao- 
tily  to  a  Very  eondidKrnblc  drjjri-i.-,  niid  luj  much  tlie  moro 
racily,  that  cnrtionati^  of  niagmr^ta  i-lrongly  rtscmblcs  llour  in 
■ppRoram^ 

16.  Tikc  influence  of  carbonate  of  mnfrnesia  upon  the  risii^ 
of  th«  dough,  honcvcr,  is  inconpidcrahh',  so  that  thtt  increue 
of  weiglit  i«  quite  a  secondary  conBideratiou ;  its  rhii-f  u.ie  ii 
for  the  puqKise  of  countenwrlini;  the  ibrk  colour  whi<^h  cer- 
tain species  of  meal  of  inferior  quality  k<v<!  to  thi?  bnuid  ma- 
na&clurcd  iheiflVom,  furboriwic-  <if  idiik"''"!"  having  tho 
impGrly  uf  iinpiuiin;!  a  yellowish  colour  to  bmd  whcD  in 
the  projtortion  of  ^. 

17.  The  prwes*  u*ually  reiturlvd  to  for  the  detection  of 
carbonate  of  miigncjiia  in  hrvnd,  caotisla  jn  maocraliug  the 
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«raiab  in  dbtiUed  water,  stiglitlr  aeidiilcd  wiUt  sulphurio  or 
witk  nwriatie  acid,  uid  gently  wiuecxing  the  nuus  Umogh  a 
I»ece  of  clean  linvn.  Tlie  Liquor  ia  tben  iTvalcd  bj  cwbouMte 
af  poUub,  wliicli  wiW,  etfimaUg  Ay  boilint/,  pruUutv  ■  wbilc 
previpilutc  ol'  ciirboiut^  uf  luagnwn,  if  tliin  niilt  hv  proiwiit. 

IH.  All!iuu(;h.  a-t  ire  aai<l,  tliid  is  tlx:  procnM  tmiallj 
adopu^  it  rannot  \x^  mncb  relied  upon,  hncuisc /iwr*  brtad 
when  so  irratnl,  nlwnjirH  /ieldi  a  wbita  prvcipitato,  aud 
norMVcr,  unU:«»  ccvvral  prrvAtilion*  be  obaervcd,  ntay  be  Ibe 
eMue  of  aerioDs  eirora.  Solution  of  pure  |Ki(aali  mi|tht  be 
enplojed  inaleod  of  tlial  of  lh«  carbonate  of  iJihi  Ikuh',  bol 
Ibe  predpiiulv  wuulil  iben  cun^l  of  pure  inngmwia  wbicfa  \t 
more  Holublu  in  water  tluu  carbonate  of  raagm^ia. 

I!)-  It  w  If^lliT  tkiTofon:  to  employ  Mcwrs.  KoImuo  atiil 
Parisot's  tnclhnc),  hj  wliich  eren  J^  of  caibonatc  of  tuag- 
uesia  may  be  dctcclnl.     It  iii  a*  foltowii  :— 

20.  I'ake  3000  groins  of  the  brc-nd  lo  bo  piaDiined,  cniinhle 
it,  iiiid  jiuur  ii|>on  it  n  qunntity  of  dintillf  d  walcr  sufflciait  to 
cover  llie  bread,  and  let  thr  whole  maccroio  for  two  or  ibree 
Iioan.  Tlie  pappy  mam  should  then  be  genttj  squcexed  En  a 
piec«  of  linen,  m>  m  to  express  tbe  liquii]  portion,  aad  a^er  ad- 
ding ncctip  acid  it  in  lo  be  evnporattid  to dryoeaa  Id  a  porcelain 
eapHule  in  ilie  xnnd  bulb,  ibat  ibe  reuduum  inaj  not  be  de- 
composed i  tbe  capsule  U  tlien  wilbdrnwn  and  allowed  to 
cool.  Tbe  resiiliitim  in  now  to  be  treated  hj  a  crrtoin 
quantity  of  sleolml,  aDil  stirntl.  Tlip  alcubol  di*tK)lTc«  only 
the  acetate  of  mngnr^iu  (into  wbivb  tlie  cnrbonnlc  of  tnag- 
luwia  bos  hern  tninii formed),  tbe  liquor  is  tlien  filtered  Mkd 
evfl|>onited  to  dryneis-  nie.drj-  reniduum  should  be  redit- 
•olved  !n  a  siiiall  quantity  of  wnter,  filti-n'il  ngnin,  if  necesiaiy; 
and  earluuate  of  pofaftU  being  niWt^l,  will  now  produce 
a  precipitate  of  carbonate  of  magnesia  insoluble  in  an  exceaa 
of  titc  preeipiisni. 

31.  11i«'  quantity  of  carbonate  of  maKnOxia  contained  in 
lllfl  2000  grains  of  bread  may  be  deteraiiued  by  maeerultng 
tiw  Utter,  palveriiiog  the  aaliea,  and  pouring  acetic  acid  npon 
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llient.  Tbe  wliol«  U  tlien  era|)orRie<l  lo  diynns*  in  order  to 
•ucpd  the  excees  of  Irer  mcUl,  thf.  ilry  n^idiium  i»  iwxl  trvalcid 
hy  aloobol  and  filtereiJ.  Tlic  tiltmtc  is  now  eTB]>oral«i(I  lo 
diyuvMi,  tlic  rraiduum  U  rediMoU-ed  in  a  small  qimntily  of 
vrMvr,  and  lh«  eolation  thus  obtained  b  jifraiiitati^d  hy  cnr* 
Iwnate  of  potasli,  oddud  in  ^^Ught  exMUv,  ami  Irailr-il;  tha 
lUgiiMiii,  if  present,  fttUiuR  iluivii  us  carlK>nittu'  cif  mngnc^^ia, 
sfconld  be  coU«s;ted  on  m  filu-r  wtutiod  witli  lii>t  wnli-r,  driod, 
ignilMl,  and  lAvijfbfd.  llie  precipitate  nHcr  ignition  con- 
sists of  puiv  niai^ui-siu,  prDvidt^d  the  ig^niiion  bo  conlinued 
until  iJie  maiu  no  iuiigrr  diminiMbi-n  in  wciglil ;  20  grains  of 
magnesia  rcpreseDt  42  of  carbonate  of  magueaia. 

ADCI-IKItATlOX   Bt   BVLPHATK  OV    ZDfC. 

£2.  Arcordin;^  to  Riiblninn  it  wniild  nppciir,  that  itulplialc 
of  «inc  net*  like  siilphnte  of  coppor,  but  in  Ira  efli;ctirr. 
Solphate  of  zinc  is  far  from  bving  so  virulent  a  poison  as 
snlpliatv  of  roppcr,  but  is,  nevcrthdcss,  a  dangerouJ  sub- 
Blnnee,  tJie  pieacatee  of  irbicli  may  be  detected  in  bread  us 
foUon-s : — 

23.  Take  about  2000  gmin»  ofilie  SLispccied  breoid,  crumble, 
and  digeal  Ihem  for  two  or  three  Uoiim  in  distilled  water,  and 
then  squM-n.-  (be  liquid  portion  Kently  ibrouKb  a  dean  piece 
of  linen;  filter,  evaporate  lo  dryniuu  by  meniui  of  the  sand 
bftth)  and  rvdivfolve  llie  dry  rcMduum  in  n'ati'.r ;  aiid  nn  ex> 
cess  of  nnioionU  t»  tbe  nuliition,  filter  again  if  nivejuary,  and 
lo  the  strongtj-  aniinomiacnl  and  clear  liquor  thus  obinitied,  if 
tli«  further  addition  of  bydmsulphur«t  of  ammonia  produects 
a  wbite.  bulliy  precipitate,  it  is  nulphnrot  of  sine,  from  which 
the  quantity  of  line  may  bo  estimated  exactly  ns  is  de^^bed 
in  the  arlicic  on  Zinc-    (Sc«  Catauttue  and  i^cnde.) 


ADULYEAATIOK   KT  PUUTKA,  CLAT,   DOKE  D(J«T,   ETC. 

24.  Plaster,  day,  bone  dust,  ebnllc,  and  other  similar  sub- 
stances  nn*  wuiDclinii-M,  tbuugb  rarely,  employed  to  augment 
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tbu  wciglil  of  bread;  eonridcrin^,  liowevcr,  tbflt  anleM  llie; 
)»!  iiitivilucM  in  lai^e  qaantil/,  the  Mdmixlurc  woiild  bnixUjr 
prove  nut uui- rati VI-,  ilie  IVaud  may  meet  rco'lily  Ixr  di^K-ctod, 
uiid  ils  cxtrtit  utt'crtiiiiiHl,  bj-  indueniliiij;  u  given  iioantitj 
uf  (ho  Kunpvctcd  brcttd,  and  wrij^luiig  the  nshes.  If  tlie  brmd 
bo  ]>urc,  2  )0i)  gntim  xlionld  not  ii-uve  more  thau  from  l£  to 
25  ;;raiiis  of  iwhfjt ;  if  iiiuri!  ronsid^mble,  fvirif;!!  Bubfttances 
uit-  prc-^.'nl,  and  the  a^ihrs  iliould  ibun  bil  exunini-d  n.i  was 
dmtcribcil  for  ihv  drtcclioii  ot'  abmi  and  of  lime.  Bread  made 
with  flour  containing  niorR  than  fonr  per  cent,  of  clialk, 
is  8|>i>tir<)  \if-TP.  and  liirrc  uHlh  white  marks  which  are  ag- 
•rlumtTations  of  carbonate  of  lime. 
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35.  Bread  is  very  often  rnixnd  with  fecula,  or  with  nuiilied 
potnUWa,  BomeliiDcs  to  the  extent  of  HO  |)cr  i^cnt.  Such 
bread,  however.  Je  not  un  wholesome,  but  n  given  wpipht  of  it 
contain!)  Diu«h  leas  oouriahinont  tliati  pun:  wlii-nl  bn-nd,  and 
consoqueiilly,  if  Mild  undt^r  iIkt  nami:,  and  iil  or  nrar  the  prioo 
of  genuine  bread,  it  ix  u  friiiid  on  the  public,  and  more 
e^Mtdally  upon  th«  poor.  This  admixture  is  not  otherwise 
ohjivtioiiabte. 

'2G.  According  to  MM.  llobinc  and  Pni'iaol,  {Mitata-Aoiir 
may  be  detected  in  bread  in  (he  following  manner  :^Piit 
aliout  I  (-'0  (rrniiw  of  the  siiipHeted  bread  into  n  frlins-bcaker 
and  pour  upon  ihi-ra  first,  one  fluid  ounce  of  diilitlcd  water, 
and  then  one  fluid  ounce  also  of  aqiic-uus  suKitiuii  of  iodine, 
(preparr'd  by  digi'sting  about  100  graiuB  of  iodine  in  one  [unt 
■if  water,  and  using  the  supeniiiiaiit  li4uor.)  If  tlio  brewl 
contain!*  any  feeula  tbp  liquor  will  awiuni:  a  <Tiin.icin  tinge 
which  will  increase  uccordiiig  to  the  cpinniity  of  [lotnto-starch 
pment.  When  pure  wheat-bread  it  siibmitlcd  to  the  ttttno 
irvalmeut  at  firKt  no  colouring  is  pro<luced,  but  about  a 
qaurtffr  of  na  hour  iiflcr  the  ndilitiuii  of  iKu  wuiu'  of  iudinci 
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strvaks  of  a  purple  or  violet  colour  begin  to  njipcnr  from 
upward  (hm-nwariln,  and  in  the  coureo  of  half  an  hour  the 
liquor  M<iuir<»>  n  light  blue  tinge,  tUe  inien^tr  of  wliicU  i» 
Been  K"^"*";  augmcDting.  No  bread,  I  beliere,  exuta  in 
London  free  Irom  adnuxture  with  intulie<t  piHat^x^. 


k 


ADtXTKHATfOX   vrmi    MASHED   BEAKS  OR   WITU    BEAM 
FLOCB. 
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27.  Whether  bread  ha»  been  adulterated  with  beana  may 
be  awenaioeil  in  two  ytayn. 

2S.  /iri/.  Put  KKK]  gniins  of  the  crumb  in  o  Itimp  into 
•  glaa*  betUurr,  uul  poTir  upnn  thorn  ow  quiicp  of  purt'  wutc.r, 
■ml  tlwD  one  ounco  of  water  of  iodiop,  prepared  as  iibovc 
wil.  If  ih«  bread  be  pure,  no  colouring  takes  plnc-,  rscept 
a  qiltrter  of  &n  hour  iiTtcr  thi?  inlilttiuii  uf  tlie  water  of  iodine, 
wlua  blue  strenkj)  begin  to  ap^K-jir  from  upwuitlH  ilownwarii*  ; 
and  in  the  ooanw  of  half  an  liour  the  liquor  acquire*  a  blu« 
tinge,  gradually  augmenting  in  di-plh  or  intenaity.  Itut  if  the 
bread  cuntain  bran-ilniir,  or  miiiihcfl  btain*,  no  colouring 
whatisvcr  takes  place  before  half  an  hour  haa  eUp»cd,  when  a 
aligbt  tinge  becomes  observable,  but  tbe  blue  streaks  above 
uentioDed  are  never  produced  ag  with  pure  bread. 

29.  The  fecont'  piwru  vonditiia  in  erumbling  100  p'raiua 
af  tbe  bread  under  esamiuutiuu,  Irituruling  them  in  u 
pOdoelain  or  Wculgewood  tnoriar  with  100  grains  of  sand, 
gradually  adding,  pending  the  trituration,  enough  water  to 
form  a  >cnii>Rotid  paste,  which  is  to  be  diluted  afterwards 
with  about  three  more  ounce*  of  water.  The  whole  is  then 
left  at  rest  for  some  time,  and  tbe  supernal«nl  Itiuor  is 
thrown  upon  a  filter.  To  one  ounce  of  the  filtrate  add  non- 
one  ounce  of  the  water  of  iodine,  and  leave  the  whole  at  rest. 
If  tlie  breurl  is  pure,  the  liquor  assuines  a  blue  colour,  which 
peraists  for  ihrei'  or  four  hours ;  whilsl,  if  the  bread  conlainn 
bean-flour,  tbe  bine  colour  of  the  liquor  id  inuclt  \e«A  \i\\<'^iwtt, 
atid  duMpprmn,  either  in  a  siiorl  tiin«  or  almoei  \TOme&».'W\'j , 
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lUiooHiDg  io  the  qnontitjr  of  tite  beMi>llaur  |>rMent  in  tbt 
IirNkd. 

30.  The  narmaerutiml  Ti'nw*  of  July  IS,  1848,  pontaiiw 
ill  article  on  the  iKlullGrntioD  of  bmHl  and  of  floor,  bf  U. 
[^rivilk,  whitli  we  reprodaoo  bore. 

"The  flour  of  rice  m  nuvl^,  and  only  in  exceptional 
ruws  nii\t-i]  witli  wbeaten  flour,  whilit  thai  of  maize  »  often 
■-mploynl  fi>r  thut  jHiqintr.  .M.  Uoiiny  dniccttt  the  [iresence 
of  the  flour  <if  rirc  oml  main-,  on  microMiojiic  examtnatioii, 
\iY  the  nntculnr  iVnt^iiu-nIif  which  nrc  not  to  tin  fonnd  in 
wheatcn  fiour,  fragment '  whioh  arc  produced  frrm  the 
t'Xierior  part  of  the  [ierir>perui,  which  in  rice  and  mniec  ia 
pilwftys  bard  and  horny,  but  fariuai^eous  and  puIvemWl  in 
i-vi-ii  the  coanenl  wheal. 

"To  tu*t  tlie  HUHpet^ted  flour,  M.  Douuy  adviMs,  in  the 
Hriil  inatniice,  to  «^purnte  tlm  |;''<l'-'"  by  iho  ordinary  mocha- 
nil-Ill  method,  to  cQlict  the  sturcli,  und  lu  Hubuiit  it  (niora 
piiriicularly  the  cimnirat  pnrt,  which  *uluiduei  most  readily  in 
U'u(tii')  (o  thv  micrniu'opic  itiH|H:ction,  whteh  will  at  oncc 
(IcIiK't  the  nngiihir  I'rngnionls ;  n  microscope  of  feeble  Diag- 
nifyin^  power  »boalil  be  used,  since  this  will  enable  the 
operaloi-  more  readily  to  distinguish  these  fragments  from 
tlie  grains  of  starch  which  envelope  them. 

"  IJcGides  iheai"  ohamulcni,  |wintpd  out  by  M.  Dtiiiny, 
tbc  flonr  of  rice,  pbiced  in  contact  with  a  solution  of  potaah 
in  the  proportion  of  two  jMtr  cent.,  or  with  water,  and  «nb> 
niittcd  to  exttuiinnltoii  by  the  microscope,  tnny  bt;  readily  di«- 
tinguisLed  by  Ihc  diainutvr  of  ita  starch -grains,  which  variw 
between  j^th  to  ihth  of  a  tnillimetre. 

"  Witli  rcMpoct  to  the  flour  of  maiie,*  I  have  discovered 

*  *■  I  r»d,  thIiT«7  moment,  in  I1le<  ItfprrtQln:  ie  1'lrnmificlu'of  IhM 
month  (J una,  IBtU)  thai  M.  'rilhni,i>rafi.-moi  at  ainmnlry  lu  lti<-  t^icutljr  of 
Scfancn  tif  Touluiuc.  Iini  oliMrrgil  th^  yi'Ui-w  cikmntinn  wliic)>  Ihv  Ham 
of  maiM  Hiaiuiti*  utiilvr  Uivinniipnivnf  (aliiliuiiof  [lotiuli.  I  ruiuiut  bul  fc*l 
plnwcd  b>  find  liiiit  >  miin  wlio*r  iiuniv  i*  au  DdnuMtJWuilf  knum  to 
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K  coTtaJn  pecullarilj-  in  it  wliic.b  will  i«rve  li>  dtttingninl)  it 
Ito«d  wlieat.  viz.,  Molution  of  potn»h,  willi  twelve  or  foiirtrcii 
per  ceiH.  of  dixtillH  wnlcr,  tmpEtrti  to  maize-flour  r  fligtil 
gra^niiJ) •yellow  tint,  'io  produce  tbe  colouraiiun,  t)u> 
■uipiTtcil  flour,  tnixi-d  n-ith  a  Htatil  quantity  of  tho  Hululion 
of  potikOi,  ill  j>tiK'fyt  in  a  cuji,  anJ  mi«  of  the  luosi  iraiispareiii 
pins  pat  on  a  glaas  plulv  t  if  muim;  be  prcMQt,  the  flotii-,  on 
imbibiog  motatare,  contructA  u  gtrrntxh-yflltm'  lint,  ruiidily 
dilltin^ui*lulbIl^  by  thi;  nakitl  eye ;  on  rion-ing  it  uiulcr  tin' 
nticroMOpe,  «  greater  or  lees  nnmbcr  of  cells  of  a  bmutifiil 
b^ght  green ish-y allow  arei.observcl  ;  Uicsc  cell?  mny  nppcnr 
under  two  dilTereol  furmd.  I  liave  by  ihi?  means  drtivtcd 
Eaaixe  mixed  witb  wbeatcn  flour,  in  the  proportion  of  frtpni 
five  to  tea  per  cent.  Wiihiug  to  ascertain  whi-tli^r  the 
presMMW  of  tnuxe  in  bread  may  b«  delected  by  llu«  reaction, 
I  Iia<l  MMc  bread  uiadf  cuntainin];  about  ten  per  cent,  of 
■naix«.  Tliin  bread  prcsimlcd  tlu:  appearancu  of  bread  made 
of  pnrc  wlic«lcn  flour,  being  very  wliit<^  and  of  good  flavour. 
I'lac«d  in  contact  with  the  soluiiim  of  potnitli.  tlic  yi-ll<iw 
coloor  became  maujfe^t ;  baring  left  tlic  bread  for  fH>inc  timi'- 
to  Imbibe  ibe  solution,  a  Mitall  part  of  the  most  trann^iarent 
portion  wa<  examined  under  the  inieroacope;  the  cell*  wrr.- 
found  to  exhibit  the  peculiar  bHffht  grceniBh -yellow  lint, 
which  I  look  upon  as  the  chamctt-Tiiitie  sign  of  the  prMene4> 
of  maiitc.  I  have  invnrinbly  mifcerilcd  with  ttii.t  means  in 
detcrting  the  presence  of  niaize  in  tioiir  adulterated  with  that 
nibstiuic«. 

"  Pure  wbeatcn  flour,  and  bread  prepared  witli  it,  hai- 
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ncc  thouM  Ural  hiire  onlial  at  the  wmc  rcanlit  to  »hich  mj  own  n- 
itiviiu  hniD  led  iTir,  aiiies  thla  roinddcncc  cnnnot  foil  to  conlinii  tfw 
inlidttv  ul  thtr  iMl  which  1  hncc  |)ro|H>M.  But  ihc  lunic  clinmctirriBtic  pni- 
|iiirt5  oliicli  M.  Tillinl  mill'!  lu  ytt  HHm  tu  I'litifitiv  lu  inuiu  alnn«  »i)t> 
also,  ihuui^  in  h  Ich  'It^rrr,  in  harlvr,  nnis,  niiil  ijl\  M.  Tllliol  Htm 
«xpRMn  the  MDiF  D))inM)n  vilh  iiijwlf  rtuvding  Ibe  imponiliilttx  r>f 
drtrdin^  hj  th«  le*t«  indieaiinK  the  jonraee  of  '  leguminc,'  tht  adutlrr»- 
Iks  of  >beatfa  flour  villi  IfCumiaaM  fnfaMantca," 
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exkibiwd  tft  ■*  »  mmtkr  j^Bvw  eBloor  nnileT  tke 
!i  ha  ibe  tmm  m  Mint  with  otiwr  cvnda. 
TkM  Ike  foor  cf  Wley ,  17B,  lad  nta.  tttaied  with  pota*b 
in  tbe  nHMT  ilmrnhrri.  nMHt  likewise  m  jiiflow  colovr, 
b«i«f«  paler  hue:  imcam^mimxtanoCmaixe  to  iIh  floor 
of  tlwac  eensk,  tlw  jelkw  Mlnnr  alooB  u  not  saficktit  to 
nnrnnt  ibe  u|icm«-  to  bmibk  tl«  prtnwce  of  ■!■»>  saw 
lUt  maj  be  eonfemded  villi  the  other  thne  oereoLi :  in  sn^h 
caon,  tlwTtfera,  we  reqotrc  ■■■•  odditivMl  fne£,  and  iliu  is 
tapfiHed  by  tbe  fom  of  tbc  cdU  of  the  ataijBe.  I  bave  *bit«d 
■Insilf  Uui  tlww:  cHU  aiTvcl  two  diftireat  fbms ;  ibe  OOC 
tadiBcs  n>ofT  or  I«h  to  tbe  qoatlrangular  or  hexagonal  fbnn, 
the  other  |>raentB  the  ah^M  of  eloogaied  eeUfi;  wbcreM 
iMtrlej,  ooU^  and  170  iiraeol  wt  eloD^rated  and  partitioned 
ceDa ;  aonw  at  the  cr^iw  of  maize  arc  of  angular  ftbape  like 

"  Darkjr  and  oatit,  which  aIm  #mre  aonietiiuee  to 
adnllerale  the  floor  of  wh««t,  mnjr  br  dtittiii)pii«lied  bj  tliA 
■ixir  of  ihdr  iitiirch-gmiiu,  tbc  diami-tor  of  which  varies 
h«wr«i  ilb  to  j^th  of  a  tnillim<-trc. 

"  When  flour  adolterated  with  baric;  and  oaU  i*  pUcod 
in  oMitai^t  will)  a  ^lution  of  potaah  of  twi-Ivo  per  cctit.,'iuid 
exaniincd  uadi.T  the  microwope^  wc  peireiro  tlte  «longat«d 
and  ]<ar(itioned  ogIIb,  which  exlubit  the  saine  ydlow  colour 
as  tho«e  of  maii^.  but  much  less  marked,  aa  we  htre  already 
elated.  Bread  containing  ten  per  cent,  of  barley  or  oats 
preeents  on  appeanince  but  little  diflervnl  frum  that  of  ordi- 
nary whenUtn  hreail,  and  prexi-'rvci  the  look  of  frcahneatt  for 
n  longl^r  time  1  the  tiwtc,  too,  i«  that  oi^  onlinnry  l>fvad ;  it  b 
not  quite  so  white  as  the  latter,  (Specially  when  containing 
oata.  When  brought  in  contact  with  the  solution  of  potash 
lite  partitioRod  cells  may  be  readily  discovered.  A  small 
pi'oportion  of  rye  is  also  somelimcs  used  to  adulterate  wbcalcn 
flour  und  bread ;  tlila  may  be  readily  d«tet:led  by  the 
diametor  of  its  starch -graiust  which  is  the  same  with  that  of 
ImHty  attd  otlg  1  bcaidcti.  in  contact  wv\.\v  fAXvtfJmi  tA  yiAttlv 
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(of  fourtoen  per  cent.),  its  ceHa  exltibil  th«  kouk  app«iur«nc<? 
with  tboBc  of  barley  and  o«ta.  ^Vliere  rye  by  itself  i»  placed 
in  contact  writh  pure  w»l«r  llie  ■^!l»  arc  b!ki  visible,  but  not 
M>  ilUliiictly  marked.  Ry«-brtiad  and  whi-jitcn  Imad,  con- 
lainiof;  an  ■dmisture  of  ry<\  prenfttit  a  «imilar  rc-nction." 

32.  Dr.  Ure  in  Iiin  Supplement  to  hiR  *'  Dictionary  of 
Arts,  Uuiiifactunis,  «iil  Mi  »»>,'*  article  firror/,  pe^c  39,  re- 
marks:— 

"  Tbe  ricIin<-M  or  nutritive  powers  of  sonnd  flour  am)  also 
of  briuid  arc  proportional  lo  the  qiutotity  of  gluieti  they  ckki- 
tain.  It  U  of  gmU  importanee  to  determine  this  point,  for 
both  of  tbcM  objects  arc  of  enormous  laluo  and  conaump- 
liOD  t  Bntl  it  taay  bo  accomplished  most  easily  and  exactly 
by  digdiini;  in  a  water-barh,  at  the  temperature  of  167" 
Fabr.,  1000  grains  of  bread  (or  (tour)  with  1000  grmns  of 
bmiMil  barloy-malt,  in  £000  grains,  or  in  a  little  more  than 
ludf  n  pini,  of  water.  When  this  mixture  cea&ea  lo  take  a 
blue  colour  from  iodine  (tUat  is,  when  all  the  iitarcli  is  oon- 
vortod  into  soluble  dextrine)  tbe  gluten  left  unchanged  may 
be  collected  oD  a  fitter  clolb,  waslied,  dried  at  a  heat  of  2l'J'-, 
and  vreigbcd.  The  colour,  texture,  and  taste  of  the  gluten 
m^n  Bilao  to  be  examined,  in  forming  a  judgment  of  good 
flour  or  brcod. 

"  Independently  of  the  skill  of  the  baker,  bread  varies  in 
quality  according  to  the  <|iiantiiy  of  water  and  gluten  it  coii- 
taiiu.  A  patent  of  German  or  iiVGnch  origin  was  obtained 
Itere  a  few  years  ago,  for  manufacturing  loaf-bread  by  u»ing 
tbia  boUcd  flour-paste  instead  of  water  for  aetting  tlic  sponge, 
that  u,  for  the  preliminary  dough  fumwacalioin.  By  this 
arliflee,  104  loavca  of  -tlbuL  caeli  could  bo  made  out  of  a  sack 
of  flour,  instead  of  94,  an  in  ordinary  bakiii); ;  beeauae  the 
bwk-d  paste  gave  a  water -k^-ciNug  Cicully  lo  the  bread  in 
(lint  proportion.     But  this  hydratrd  bread  w«a  t^V^  u>  ^V^^ 


im 
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in  warm  wc«llMir,  niut  became  an  ODprofltnble  apocalntioD  to 
nil  couccmed. 

"  Bread  aoA  dour  are  oRvti  aAnUvrMvd  in  FraDc«  with 
gwlalo  Uan-ti,  but  nJino*!  never,  I  briicvc,  in  iUIa  countrjr.* 
Tills  Mphiaticution  'u  «aailjr  dclt-cteil  hy  tlie  vaifroeeoipe,  on 
ui-TOuot  i>r  ihv  peculiar  ovoid  aliape  and  tbe  Urge  aaxe  of  lh« 
]uu-tjcli'it  ol'  ilic  piitBtu  r«cuU.  lloTM-beaii  flour  give*  K> 
wlioat4-n  bread  n  piiikUli  tint.  In  Hpwled  flour  (tucli  h  is 
too  often  u^od,  pnninlly  Hi  Icaat,  by  irar  inferior  b«kers) 
iIk!  gtuttm  sometimes  dL«appntni  nltogL-tlu-r,  nnd  i»  rc|>laccd 
Ijv  lunmoDtAcal  salls.t  In  tKU  ciuc,  qntrk-limc  Mpsraies 
lUDmoDia  from  lb«  flour  wiibout  ImmU  ;  in  floor  slighll; 
damage^  or  Krouitd  from  duna^d  wheat,  tbe  gluten  pn- 
MDt  is  deprived  of  its  ebutidi/,  and  la  softer  ibuit  En  Ute 
nnlural  itlatc.  Od  IMk  account,  the  gluten  teal  of  U.  Uoland 
it  vuliialde.  It  consists  in  putting  Nonie  gluten  into  tlw  liot. 
torn  of  a  copper  tnbc,  nnd  brniing  tbat  tube  in  an  ove-n,  or 
in  oil  at  a  temperature  of  88 1'  Kniir.  The  length  to  wltit^ 
thi!  cyliiKlcT  of  gluten  expMlds  b  proportional  to,  and  indi- 
cate* its  qii&lil/. 

"  It  appears  thai  a  French  »aek  of  flour,  wbivb  weight 
isa  kiln^runimcn,  offord.-i  from  102  to  l<N>  loaves  of  '2  Itilo- 
grammi-H  nicb  :  luid  llioreforv, 

"  i:;9  :  .12.0  :  :  Ssn  ;  91.6  ;  thai  io,  if  159  kilog*.  or 
Its.  aflbrd  .52  Ionvi>«  of  4  kilegs.  or  Ibe.,  SSfAbt.,  a  rMik  Kag- 
Iii»V  ahould  afford  9 1 .6  loaves  of  4lb«.  each ;  but  our  bakers 
UHuatl}-  make  out  94  loavej,  which  are  rated  at  41be.  though 
Ihejr  Midom  weigh  so  mueb.  Tht<  loaves  of  a  baker  in  my 
ncigbbourbood,  who  supplied  mjr  family  with  bread  for  Mme 


*  It  nuir  bo,  (lul  hmd  U  ncrtt  aduIicmMd  tn  tkis  osunliy  *ith  psMte 
itenA  ;  biit  IliM  inoiAiul  polatiiri  an  niiu'd  vilh  »  tiUU  flimr,  IbrmnnUd 
vttli  yfliM.  ■ml  ihtia  introducttl  iiila  Itic  dough,  bj  iivnj  liitld^  111  LoTidon, 
I  ahuuM  nf,  prttebl/  iilihout  raucpllun,  a  tn  [ncoiilrarerti'ila  fntl. 

t  Unnw,  Cliimi«  .\i>pliiiut(<,  >i  Vli. 


time,  were  TouimI  od  iHal  to  be  TruRi  6  to  Sox.  ilefideiii  in 
weight  I  when  clmll«h£ei]  fur  tlii*  fraud,  lip  liitd  llir  efiVou- 
Wry  10  jalliale  it  bjr  aUcgiug  tli«t  ■!!  hi*  lu-lghlioiir  biikitrs 
iIhI  the  ane.  It  must  be  borne  in  mind,  thnt  n  I'lu-iit  Iinil 
ol'2lb«.or8)u]a};s.voi<liiin!i  momilr^riirinatliana  l^onilun  lonl' 
ol'  like  iveiglit  ;  fur  it  coiituiii.'s  Irani  its  lurm  and  lextiiiv, 
iBore  cniat.  Tlie  crumb  iit  to  tlie  crust  in  tlio  I'aris  long 
loBvesi,  as  25  tu  75,  or  1  to  :t :  in  our  qiuuierD  loavea  it  i»  as 
IS  or  20  to  100. 

"  M.  Dumu  gives  ihc  following  Table  : — 


■Mbtrol 
Una. 


ISO    *a. 
IS9    ia. 


103 
104 
lud 


tatio  (tf  di7  ni>itr 

—  1.  la  Bnad. 


203  Kiloc*. 

2I)»     do. 

21-j    do. 


1.300 


1   ;  1.0" 


"  Tliui  it  n-oulil  appear  thnt  thu  ini!an  j-ield  would  conw 
pond  to  1^0  ItilogH.  of  brmd  Ibr  100  of  ih'^  llour  <-niploy«il ; 
nni!  nilinitting  tiiat  common  flour  cotitaini'  0.17  of  wntvT, 
till;  produrt  would  bi:  cquirateiit  to  l-'iO  of  lircuid  for  lOU  of 
ftottr  abm^utcljr  ilrj.  The  whole  loaf  contains  66  per  c«nt. 
^Mf  (I17  iiub»tanc<s  *t>6  the  oruuib  oitly  44." 

^H  To  the  fart,  irbirh  I  mcntionfd  ut  th<!  tnr^niiinj;  of  iUi!> 
Pftniclo,  ibat  in  all  the  winplcs  of  bnnd  wliirh  I  cxiunim-d, 
alum  was  i n variably  prcecnt,  I  am  hnppy  to  Buy,  that  I  hitcly 
met  with  one  exception,  ami  (  woiilii  fain  hopr  llint  there  arc 
n  few  more.  I  am  alluding  to  the  tircail  jnadc  by  n  bakrr 
ID  Judd  Street,  Mr.  Gilbcrlson,  which  I  can  contldcntlj' 
nMcrt,  iloea  not  contain  a  particle  of  at uni.  Ili)>  lonvcji,  how- 
ever.  I'ki;,  I  bclletc.  iIio<te  of  all  other  bakcni,  coutnin  a  ecr* 
lain  quantity  of  potklo-floiir,  or  pulp.  'Ilija  nd<U(ioo,  how- 
ever, it  not  detrimental  to  the  quality  or  wlxdcsooieneM  oT 
■be  broad,  stiid  i^  »  mere  matter  of  economy, — I  mean  eori- 
nomy  to  the  bmker. 
Bread,  really  pure,  iliat  ia  made  altogether  of  genitinr 
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whaA-fioiir,  is,  I  iMve  no  doubt,  lo  be  found  no  when  in 
London. 

33.  Ablioagh  bread  and  flour  are  noir  aduticniicd  wiibuui 
interference,  h  should  be  koowu  tiutt  it  U  an  oflfence  pun- 
ishable by  law. 

»4.  The  Act  of  ParUainent,  1  and  2  G«u.  IV.,  cap.  50, 
§  6,  says  :— 

"Bakers,  uith«r  juiirnrynMrn  or  maMem,  uiung  alum,  or 
nUy  other  unwhotc^om'*  ingrcdicot,  and  convicted  »n  thfir 
iiwn  confiission,  or  on  the  onth  uf  oii<^  or  moro  witnv3i»c«,  lo 
forfeit  not  exceeding  £20  and  not  le^s  than  £J,  if  beyond 
the  environs  of  London  ;  and  not  excelling  Jt  10^  nor  less  than 
£5,  if  within  London  or  it«  piiviroDa.  Justicra  are  allied 
to  publish  the  naiuefl  of  offenders.  Tlie  ndull«ration  of  meal  ot 
Hour  is  iiuninbable  by  a  Uke  penalty.  Loaves  made  of  any  other 
l^rain  than  wheal,  without  the  city  and  in  its  liberUea,  or  beyond 
ten  miles  of  the  Royal  Excliauge,  l«  be  marked  with  u  large 
lioman  M;  and  every  |>ersoo  fesposiug  such  loaven  withciul  such 
mark,  nhall  forfeit  not  more  than  4D«.  nor  lets  tlian  IOj.  for 
pvcry  lonf  so  exposed.''  Any  ingredient  or  mixture  found, 
within  the  house,  mill,  stall,  sboji,  >u\,  of  any  miller,  meal- 
man,  or  bnkr.r,  which,  after  due  examination  shall  be  ad- 
judged til  luTi!  Ikth  placed  ihprc  for  tht?  purpose  of  adnltera- 
lion,  shall  he  forfeited  ;  and  the  person  witbio  whoso  premiaes 
it  is  found,  punished,  if  within  the  city  of  London  and  itn 
environs,  by  a  penalty  not  exceediag  £10  nor  less  tlian  £3 
for  tho  first  offence,  £5  for  llie  iieccind  »fFenc<^  and  £10  for 
every  subsequent  ofiVncc  (3  Gen.  IV.  cap.  !()(>,  §  14) ;  tad 
if  without  London  and  its  environs,  the  pnrty  in  whose  hooae 
or  premises  ingredients  for  adulteration  shall  bo  found,  shall 
forfeit,  for  every  such  ofienee,  not  less  than  £&,  aiid  not 
more  tlian  £-iO  (I  and  2  Geo.  IV.  cap.  5,  §  8). 

SS,  Such  an  the  legislative  lef^XaViotia  on  \Vin  wmmm  ^ 


but  Ukt7  ve  pracliodt/  of  no  avail,  and  the  adtnixtura  of 
Kliun  with  brciul  is  geuernl  amoDgst  bakera,  just  aa  if  th« 
Uw  did  not  extct.  It  is  nid  thai  tliQ  Act  cannot  be  put 
in  force,  became  ita  proviBioiu  aro  evaded  by  tUe  bakeni 
not  kccfMDg  tbp  adullprating  !iiib»tanccti  on  their  preuuses, 
bat  seDdtng  then  to  the  mil),  there  to  be  mixed  with  tlie 
flow.  I  haT«  tmrj  rewon  to  believe,  however,  thnt  tliis  ia 
not  the  CSH),  but  tlut  tlic  introdiictioii  of  oliua  with  tlie 
flour  kctoallf  takes  place  at  the  biiking-hous^.  I  know,  more- 
orer,  u  a  fact,  that  many  who1c»nlc-  dniggij>t3  keep  for  the 
OM  of  bakers  what  is  called  luikfm'  nhnu,  ilint  i#,  pnlver- 
Iied  lIuBi,  adutteratcd  with  a  certAin  quantity  of  common 
mil,  sod  tlint  it  is  sohl  to  bakers,  and  delivered  at  their  sliops 
in  thai  »tot«.  Admitting,  however,  that  the  mixing  of  ahun 
with  tlM  flour  takes  place  at  the  mill,  it  does  not  appear  tu 
me  that  such  an  evaaioD  of  the  law  could  at  all  shelter  the 
delinquent ;  for  if  flour  or  the  bread  is  found  on  the  bakers' 
preniuea  to  contain  alum,  surely  the  dm;;  might  be  legally 
conaidered  a*  bvinf;  un  the  preraiMn.  It  is  true  that  the  alnm 
i>  thai  in  a  mutri  itaU,  but  the  law  dofs  not  say  any  thing 
ngwding  the  slate  in  whicli  it  miiy  be  \  it  declarer  only, 
that  ihe  mr  of  alum,  or  of  any  other  unirhohimme  ingredient 
lu  flour  is  a  punishable  ofTcnce,  At  any  rate,  the  practice  ot 
the  miUer  elearljr  comes  under  Ihe  provisions  of  the  Act,  and 
it  abould  tJiercfora  bs  enforced  agiiinst  lilm ;  but,  says  Dr. 
Ure^  "  who  would  chooee  to  incur  tlie  trouble,  rtwponiiibility, 
and  expense  of  prosecuting  a  fW^quent  misdemeanonr  of  this 
kind  T  The  answer  might  be  : — A  board  of  competent  jen-' 
tlemen  of  acknowledged  talent  and  probity,  a  Board  of  Ilcaltii, 
M  00  tbe  CoattQoiL     (S«e  Flour.) 


BRIMSTONE.- See  Sniphtir. 
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BHITANNIA  METAL.— S«<>  JntiMumy. 


BRITISH  BAIilLI.A.— Sec  Ktlp. 


BROMINE. 


1.  Tills  &u1»taD(?e,  which  in  now  iimnI  to  Miine  conjuikrablc^ 
extent  fur  ihe  ilaguerrvotjrpr  and  other  purptMes,  u  >  lUjiiid 
of  a  deep  riMlilixh  brtin-n  colour,  iif  a  dtwigrMiultto,  ntttbuatiiig 
odour  rcftcmbling  thut  i>(  chloriin?  pw.  In  specific  gr»vit)f  ia 
3.966,  and,  wLoo  pure,  it  boils  Ht  116'  Faltr.  'ilic  iwomttic 
of  cioiurDerci\  liowever,  often  n-quirmt  a  lemperaturo  of  248* 
Fahr.  to  boil,  wliidi,  nccordinjc  ti)  M.  l'o»elgpr,  is  owing  lo 
the  preseuce  of  rnrinble  proportions  of  lironiiJe  of  CArbon, 
r«->ii1ling  fruiii  thi-  siuiuluiii^ntiit  nctiixi  of  broQiine  dpou  the 
i-iher  aixl  nJcohol  i^nijilo^nt  in  its  prcjiarntiuo. 

2.  iirominv  may  he.  piirifiuH  by  distilling  iind  collectiag 
only  the  first  portions  tliat  pass  over. 

3.  fnri-  bromiiK'  i»  only  sparingly  soluble  in  water  j  but 
it  diuolfett  btitl^r  in  uk'uhul.  Ii.*  txMt  wilvent,  howerer,  ts 
ether. 

4.  M.  Fotfulger  in  the  *'  I'oggcndorf »  Annalcn,"  auys  :— 

"Riiriiig  (Ik!  <li«iillntion  of  certain  wunplc^  of  bromittc 
(if  c(iiiini<-rRe,  I  nb^rved  that  the  boiling  point  of  the  liquid 
«t«o<l  at  478.4  instead  of  2S1.6  Fuhr.,  and  that  the  liquid 
acquired  a  lighter  and  lighter  culour,  and  became  in  ilie  «nd 
perfectly  colourless.  I  carried  the  distillation  to  drynctu. 
and  found  n  re«i<lue  of  charcoal. 

"In  ieparatiiig  the  bromine  trom  v\»fc  \»)iV  \OTlwitt  of 
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tlifi  distilled  liquid,  bj  meana  of  a  Milutton  of  potiub,  ftn  oiiy, 
nromiitk-,  colourlem  liquid  wu  tMnin^A,  which  upon  annlysL* 
tiirnrd  (Hit  to  be  brumiile  of  cttrboti. 

"  This  silmisturv  of  brumide  of  nrbon  was  found  tu 
diver*  sunplw  of  bromine  of  commeivo  to  the  extent  of  six 
to  «i£ht  per  oent.  of  ilie  nriiolc. 

"  It  is  Boost  probable  that  tliv  bromide  of  carboD  owt» 
its  origin  ben  to  the  ether  u»cd  for  th«  preparation  of  Ibi- 
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BELL-METAL.    GUN-METAL. 


f         1.  The  abore  tUojrH  ■.■ousi^t  eliiefly  of  copper  and  of  tin  in 
I      vsrioiM  propoflioni,  witli  numctiiDi:*  a  Nmall  qiiuutitv'  of  xinc 

or  of  lead,  or  of  I>otb  zinc  and  lead.     The  n-«iiit«  of  several 

analy»e«  are  as  follow  :— 


Copptr  too  I     n6 

1V^  1  *  *« 


33 


S9 


CatUA  or 


83  — S» 
7  —  11 


IDO-IOW 


Oonnar 
CjmUla. 


Qua  WmiiI. 


7a  —  BO  93  —  89 
3-2  — 30|    8  — U 


ion— IVO 


ion— IDD 


■Ml 
ttod. 


80  — S3 
10  —  17 

B  — 

■I  — 


100- ion 


AXALTSIS  OF   UROXZK,    BBLL,   OB  OVS-VBTAU 


2.  WImd  the  proportion  of  the  tin  oontalned  in  the  alioy 
luw  not  10  be  determined  with  extreme  ueoui-acy,  or  wh«ii 
tbr  ullciy  i-onlaina  only  a  smaU  quantity  of  it,  tlic  proce«« 
wliii-b  ha*  btva  described  for  the  analysis  «C  bntba  mttj  \i« 
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•dieted,  bat  if  the  quantity  of  tin  contained  in  ibn  slloy  in 
man  conaiderablo,  that  method  cannot  be  much  reoomncndMl, 
vrhe/n  cprrectncss  is  rctguired,  beciuue  the  iniioliibti;  pcroxyde 
of  tin  produced  by  the  netioo  of  the  nitric  acid,  nl«ruy»  retaiiK 
«boat  f,  of  oxjde  ot  copper. 


3.  Mr.  Sobrero's  procew  gives  nccurale  reautla.  Il  con- 
aieUin  healing  50  grains  of  the  uUoy  in  agluM  bulb  a,  through 
which  a  atream  of  dry  chlorine  gas,  i^uing  from  ■  lUsk  h,  la 
passed.  Tlte  flask  h  c  contiunx  a  mixtiir«  of  peroxyde  of 
mtuigancec  and  hydrochloric  acid.  Oii«  of  the  extremities  of 
the  bulbous  tube  a  is  connected  with  a  tube  e,  filled  with 
pieces  of  fused  chloride  of  calcium ;  the  other  end,  which 
should  be  at  lea^t  six  inches  long,  plunges  io  a  vessel  d,  con- 
taining dilute  hydrochloric  ncid.  The  apparatus  bnng  dis- 
posed m  in  thi3  fi^-ure,  the  flank  b  should  be  gently  heated; 
the  stream  of  chloriuf  ^^as  Gr^i  abitii[lou.-<  a  portion  of  its 
nii»slur«  which  coudi-nsts  in  the  bulb  f,  before  Iraverung  the 
tube  e  containing  chloride  of  calciuiu,  by  which  it  is  com- 
pletely dried;  and  pa.-uing  thence  OTcr  the  alloy  in  tlie  bulb  a, 
in  which  it  in  heated  by  the  orgond  spirit-liun|>,/i  or  by  my 
giuf/aap  faroaee,  the  tin,  lUc  anc,  mi  \i«i  una  <j£  any  be 
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it)t  are  soon  converted  into  ehlotitles  of  tli««e  mvtaL*, 
'wUdi  being  rolalile.  pmm  iuto  the  veasel  d  ooiitaiiiiiiK  tlie 
dUuM  bjdrocbloriv  add,  whilat  tlie  ddorides  uf  l<-nd  uiid  of 
copper  being  fixed,  reiuiua  iii  the  bulb  t  care  must  be  tnkm 
to  disengage  tbe  g&t  too  rupully.  Tliis  being  done,  tlic 
luk  firam  which  tbe  ddoriiie  w&i  diofngngcd  It  diioonnoctcd, 
nnd  uiottier  flask,  (.'ontaitiiiig  aulphuric  acid  «nd  rinc^  is  anb* 
ftilated  tiiercto,  for  the  puqiase  of  geoerating  hydrogen  gat^ 
a  current  of  wUch  in  then  pnssed  ilirx>ug!i  tbo  chlorides  of 
Intd  and  of  copper  in  tin:  bulli,  by  n'liicli  uiean.'i  iLey  are  re- 
duced to  the  mpCiUlic  state.  The  apparutos  is  tlien  taken 
■annder,  the  bulb  id  weighed  with  its  conl'^nts,  after  wliich 
it  ia  plunged  into  dilute  nitric  acid,  which  dissolves  the  copper 
and  the  lead.  The  bulb  must  now  be  weigtied  n^in,  nod 
the  difference  between  tbe  two  weighings  givc^  of  coarse, 
tbe  Joint  wdght  of  the  two  metals  which  wpre  dissotrcd  by 
ihe  nitric  add  as  just  said.  The  quaotity  of  the  Irad  in  the 
9(dutIon  ia  then  precipitated  by  sulphuric  acid,  and  weighed 
as  sulpltate  of  lead,  exactly  in  the  same  manner  aa  waa  de- 
scribed for  lb6  analyaia  of  brasa.  (Se«  Brass.)  The  diiferenoe 
in  the  joint  weight  indicates,  of  course,  the  quantity  of  tbe 
copper;  or  tliia  latter  raetul  may  be  directly  estimated  by 
precipitating  the  liiiuor  lUtered  from  the  sulphate  of  kod,  as 
already  described  in  the  analysis  of  brass.  (See  Brau.) 
4.  Tbe  tin  which  exists  in  the  state  of  ehloride  of  tin  in 
tbe  vcsMtl  containing  water  and  hydrochloric  acid,  which 
received  the  volatile  chlorides  evolved  id  the  find  part  of  the 
experiment,  ia  aeparated  in  tbe  Ntate  of  sulpburet  of  tin  by 
meaoa  of  aulphuretted  by<lragcn,  and  the  titinor  in  left  to 
digest,  at  n  gentle  hcAt,  until  it  no  longer  exhales  the  sUght- 
it  odour  of  sulphuretted  hydrogen.  The  liquor  ia  then 
from  tbe  precipitate ;  the  latter  is  wi«hed,  drii^d,  put 
a  plalintuD  crucible,  ami  getillj  heated  therein  luitil  all 
evolution  of  sulphnroita  fumes  bos  censed,  the  tcmpeiaturo  is 
then  increased  to  a  bright  red  heat,  and  in  order  to  nvaku 
sure  that  mU  tnce  ofttJphitric  add  produced  \t}  xVvfa  votAVivu^ 


• 
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hiu  ceiLMit,  n  unwU  pkaet  of  carbonate  of  unmonm  if  placed 
upon  tht!  peroxydv  nf  tin  obtained,  nnd  tlie  whol«  it  strongly 
buntvd.  Th<'  cntcibic  in  thrn  allowed  to  cool,  and  it  la 
weighed.  74  of  pcrosydw  of  tin  contain  nS  of  tin,  or  I  part 
in  weight  of  peroxide  of  tin,  S.  O,  ^  tin  0.78616  +  oxygen 
O.S13S4. 

&.  In  igniting  the  Fuli^iurel  of  tin,  ai  nbovc  mcRtiotiod,  it 
is  neccraary  that  the  heat  ahould  be,  at  first,  rery  moderate ; 
because,  if  a  sirong  lieat  were  applied  at  onc«,  half  of  the  enl- 
pbur  and  (lie  protosulpliuret  of  tin  left  would  fuse,  and  tlte 
crucibUi  would  be  iluuiageii.  I'hia,  howercr,  ia  tlie  ontj  ob- 
jection, for  the  ojuivalcnt  of  peroxyde  of  tin,  and  that  of 
protosulpbaret  of  the  tauiie  metal  U  the  aame ;  tliat  ia  to  aaj, 
74  graim  of  protoiulplmret  of  lin  contain  aUo  JiS  of  tin  or 
one  part  in  wi-ight  of  proluaulpburct  of  tin,  S^  S  cont^ns 
tin  0.78519  +  salphur0.2l4Bl. 

6.  The  xinc  contnined  in  tli«  lifjuor  filtered  from  llic  su]- 
phiiret  of  tin  may  be  prt-aipiliUed  by  carbonate  of  *oda, 
exndly  lut  we  dn«cril>c<l  in  tht?  iinnlyiii«  of  bmss  ;  but  if  iron 
be  i>n:sent  nt  ili^  siune  time,  it  i»  advisable  to  separate  it  in 
the  following  nianndr  :— to  the  acid  liquor,  ammonia  is  to  be 
added  until  it  be  very  slightly  supersaturated ;  tbat  if  to  my, 
until  a  few  reddish  brownflake^ofperoxydc  of  iron  begin  to  ap- 
pear. A  solution  of  neutral  succinate  of  amtuonia  ia  than  added 
in  »iifllc!enl  iiuanllly  to  prooiptiute  the  whole  of  Ibe  iron  aa 
penncdnato  of  iron.  This  precipitate  is  collected  on  a  0lt«r, 
wa;ihe<l,  dried,  and  ignited  in  a  plutinuin  crucible.  In  order 
to  facilitate  tbe  combustion  of  the  organic  substance^  the 
cover  of  the  crucible  is  to  bo  placed  half  way  across  the 
crucible,  i[i  order  to  determine  a  current  of  air;  or,  wliicb  ia 
still  more  effcctiTC,  the  crucible  is  lo  be  placed  flat  on  one 
aide,  and  the  cover  is  put  by  the  eido  of  it  and  before  Ita 
month,  whilst  the  ignition  is  going  on.  The  residuum  Is 
peroxydcof  iron,  BOgr.  of  which  contain  uG  of  iron;  or  on« 
pMFt  of  peroxjde  of  iron  Fe,  O,  contuiuH,  iron  0.6933S,  and 
arygeo  0.30e6S. 


A 
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T.  Tlic  filtrnle  frcim  th«  |i«r»ticvinatc  of  iron  in  now  treated 
1^  carbonate  of  «ocU  uul  boilod,  in  onlcr  to  decompoM  tiu; 
anunonwcal  soli,  nnd  tbe  whole  i»  ovaporotttd  to  (IrjraoM, 
which  is  Ixn*  tionc  by  putting  the  liquor  in  a  Florvoct;  9»A, 
inclined  at  an  angle  of  about  42°,  in  order  to  prrvcnl  Iom  by 
apirttng,  ajid  llie  hoIuIjob  of  carbonate  of  soda  is  add<^l  until 
nil  ulour  of  wniDOiiia  has  dlMppearod :  or  rather,  until  a  gla»> 
rod,  in^tened  with  aodcratciy  dilute  hylrochloric  acid, 
ceucH  to  prwluoc  while  fumes  wlion  held  at  the  mouth  of  tbe 
fla«K.  Till-  wliole  Iwini;  evajvoratcd  to  drrneM,  a  large 
quantitj'  of  hot  water  i.i  puurod  ujiun  the  ri.-Miituuoi,  and  the 
vfaole  is  boiled ;  llie  iniKilulde  [turtioo  L>t  tarbonntc  of  zinc, 
which  may  l>c  collected  on  n  filtt^r,  waolii'd,  ilriwi,  and  )^it«d, 
by  which  means  it  h  converted  inm  nxyde  of  linc,  in  which 
Histo  it  ia  weighed.  40  grains  of  osydc  of  jrinc  contain  32 
of  xinc;  or  one  part  of  oxydu  nf  zinc  T^O  contains  sine 
0.801^  <ixyie«n  0.19872. 

8.  Th«  prcnaw*  of  artcnie  in  bronic,  copper,  lead,  uikI 
tin,  may  be  detccte<l  by  Mr.  Level's  procesa  as  foUow»  : — the 
molal  is  to  be  disiiolTed  in  nitrie  acid ;  all  the  antcnic  re* 
mains  with  the  peroxyde  of  tin  (metasUniUe  acid)  in  the 
ftlale  of  arsenic  acid ;  the  Mitutioa  doea  not  retain  any  anteBic. 
The  combination  of  pcroxytk  of  tin  and  of  arsenic  is  tbeo 
separaled  from  the  liquor  by  filtering ;  it  is  washed,  dried, 
and  exposed  in  a  tuhc  at  a  red  heat,  to  a  stream  of  pure  and 
dry  hydrogen  gas,  by  which  it  U  deoomjxi^tiit ;  the  arsenic  la 
reduced )  it  Tolatitiics  and  eondonncu  in  the  cold  ]uirt  of  the 
tube  in  tlie  form  of  a  brijiht  ni<:tuUIc  ritig  (if  ar»(.-ui(-,  whidi 
may  be  easily  recognized  as  such  by  the  usual  chnrncteri sties 
of  aneuic  i  lliat  ia  re  say,  by  its  shifting  from  place  to  place 
i»  the  tube^  on  applying  the  flame  of  a  npirit^laiop,  and  1^ 
thi-  odour  of  pirlic  »'htch  w  omitted  when  it  ia  vulatilixcd  in 
lh«  air.  The  tin  which  remains  in  the  tube,  and  which  still 
retuiiM  tniceaorai»0iuc,maybc  treated  by  Munh's  apparatus 
with  brdr(«liloria  add,  by  which  means  the  tutial  nrscnvnl 
«put«  and  riog  BU/  be  oblAiited.     (B«e  tbe  OVuab&t^  «,\  ^^ 


IH  CX/£PCIT  OIL. 

eud,  Manh't  Appartui**.)  TbU  metbod  tx  Applicable,  mit 
oalj  to  Ui«  aualjnx  of  bronxr,  but  likcwisr  to  tb>t  of  copper, 
lead,  tuid  otbi»-  tscUb  which  tnji)-  oontaia  uvcnic,  even  wbon 
uo  tin  it  pnveni ;  (or  in  tint  eiue,  it  ia  sufUcient  to  add  • 
litth:  tin  bt^fore  th«  lrc«tinent  witli  nitnc  aud- 

9.  When  bronxc,  or  tltc  oll>vr  allojrs  of  copper,  coDlainti 
lead,  the  Utter  metal  nmjr  be  Mpaiutcd,  loeonling  to  M.  de 
Mustu,  in  the  foUowing  miinoer  : — 

Tlie  bronzo  in  to  be  treated  by  ■  Urge  excess  of  nitric 
add,  tlie  •dilution  in  tlicn  diluted  witli  wat<ir,  aiul  tlw  tin,  U* 
any  be  pn-went,  btinn  tliet<by  converted  into  an  inwlublc 
peruxyde  of  tin  (mctimtanHic  ftcid),  is  collected  on  a  filter  and 
wubed.  A  iiniill  ijuiuitity  of  pcrnitnUe  of  iron  (in  the  pr«- 
portba  of  4  or  3  grainx  of  iron  for  15  grains  of  biXHue)  U 
tlien  added  to  the  Uiiuor,  by  wlilcti  the  oxyde  of  lead  ai>d 
pCTOxyde  of  iron  arc  prcci)>itated  cui^oinlly  with  a  snull 
quantity  of  oxydc  of  copper.  Tbiei  precipitate  is  iraalied 
until  the  liquor  Slt«r»  culourlcM ;  after  which  it  is  detached 
frotn  the  filti-r  and  dig'-»tc(l  in  a  ^lau  bealier,  with  a  amaU 
i}uiuitity  <if  dilute  nutphuric  avid.  The  oxydei  of  iron  and 
of  copper  are  thereby  dixMlvcd,  whiUt  the  oxyde  of  lead  k- 
maiiia  in  the  tiiate  of  iuaoluble  sulphate  of  lead. 


BUTTER  OF  COCOA.— (Sw  Oil*,) 


CAJEPUT  OIL. 

I.  C^eput  oil  is  an  eistailittl  or  voUtilc  oil  cxtmctot  bj 
distillation  from  the  dried  leuvea  of  the  cnjeput  trov  (iVr£a- 
Iruca  Icacadeiidnnt,  Mtlaletini  cajeputi,  Mrialeura  iruca- 
dettdrOH  of  LinuaNia),  whieli  grow^  at  Aiuboync,  Boriu-Oy  aud 
other  Eastern  blanda.  It  i*  trantpaivnt,  of  a  line  grooo 
colour,  very  fluid,  lighter  tlian  water,  very  volatile^  It  has 
a  strong  odour  reHembliiig  timt  of  a  mixture  of  camphor,  and 
oil  of  turpentine,  ur  nitUer  of  camphor  and  cardamoroa ;  it 
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W  «  pungent  and  fresh  U-itc,  aiuilogou:t  to  tliat  of  cani|ihor. 
Tbe  gre«n  colour  u  ottai  ituo  to  the  prmiiioc  of  oxjde  of 
copper,  from  tin-  coppi-r  lla.-<kti  in  wliioh  it  in  gcnornlljr 
inportcicl,  Init  thin  culour  dutiii  not  i.<xm  to  bo  nlt(igi.^tli<v 
raforible  to  tliat  *ub«laiicc  for  according  to  I.<:vcrrk()Iiti,  the 
gTMrn  niv]nil  oil  coiinxle  of  two  oilx  whirli  iiiiiy  Ih-  i«olntGil 
bf  distitlittion  ;  at  first  tlio  itik  of  lltv  oil  afHrintcd  upon  pnM 
g(f  in  a  ooJourleM  stale,  and  of  a  BpcclBc  gnvxty  0.897  ;  then 
,  a  green  oil  oowm  orer  mncli  more  alowl^,  and  of  n  tpccitlc 
gnvity  0.930^  of  a  mon  feebta  odoar  and  moi-c  acrid  tasto. 

2.  The  presence  of  copper  is  (?iL«ily  detected  in  c^tpul  oil, 
by  pouring  soiue  verjr  dilute  liydrocldoric  acid  iu  tbe  oil,  and 
ihaking  the  whole  well,  dccouiiug  tlie  oil,  and  pouring  a 

lulioD  of  feiraejraauret  of  pobudium  ia  tlie  reaiduoi-y  U<]uor 
Kiriiicb  will  tbeii  awuinu  u  r«d  or  reddish  brown  uulour  Iroiu 
Ibe  precipitalc  of  fcrrocyanide  of  cupper  produced. 

3.  Tlie  presence  of  copper  may  ai*o  Iw  rccogniacd  by 
iinniersing  a  bar  of  bri|;lil  iron  in  the  litiuor  trrated  aa  above 
Mid,  when  s  deposit  of  metallic  copper  will  take  place  on  the 
bar  of  iron. 

4.  Cajcput  <»1  is  often  adulterated  with  c«<cntial  oil  of 
ntine,  of  roaenuuy,  or  of  savine  n-ith  addition  of  cam- 

'pbor,  he.,  and  coloured  with  rosin  of  milfoil  {achiUea  mille- 
foUmm.) 


CALAMINE.— See  Zinc  Ora. 
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IDUCIIUiiUDE     OF    llEHCURY.        P""'^''UliffHmr     vl' 
ALfcfeCUHV.     AQFIL.^  ALBA.    UERCrRIUS  miLCIS. 

1.  Calomel  is  a  compound  of  mercury  and  of  chlorine 
I     dig,  CI.)    wbluv  iiKidtMmiut^    Usldeas,    Mnti-lnuts^TtsA, 
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mate  (  ETg,  01.)  When  piilrcrixcd  it  hmt  B  pole  jroilow  colour, 
but  it  bc«onioa  blnckish  or  gn-y  by  cxponurr  to  tohr  IJglit. 
It  is  Almost  iiiMlubl«  io  eotd  water,  but  i»  eoluMc  in  about 
12000  partd  of  boiliog  wnter. 

S.  C^loDiei  isort«na<lul(orftlcd,toft(X>n«i<tcraI>lccxtcnt,by 
an  ftdmixluiv  of  various  while  powders,  »iu;h  as  chtM, 
sulphate  ofbart/la,  tt/iitt  IraJ,  an<l  is  sometimes  contaminated 
bj  »onie  ccrrnxtre  tabiimate  c«releaa]y  lefl  in  U  by  lusufll- 
oient  washing  i  aUo  fay  comaian  sail  nud  by  ittl-ammonine. 

8.  As,  Iiowever,  culointil  U  (■luupWldy  rolutiliuibti?  by  bfui, 
die  fixed  Sinparitiw  may  be  rvudily  iletwclvd  and  ikiemilni-d, 
by  ignituig  a  gircn  weight  (if  thv.  Muigilii. 

■1.  Ill  »nler  to  iLiccrtnio  tiic  iialiire  of  the  fixed  iinpurilitu. 
the  reniiinum  kit  nftcr  ignition  xhoiild  bo  treated  by  dilute 
hydroctiloric  add.  If  an  immlublo  roiduum  l>c  left,  it  may 
conei«l  of  fttlphate  of  haryta,  or  of'  Irad.  Thwc  are  dis- 
tinguished from  eorh  otlicr  by  muijitiining  the  insoluble 
residuum  with  hydrosulphurt^t  of  ammonia,  which  wiU  render 
it  blaek  if  it  consist  of  sulphate  of  lead,  but  whi«ti  will 
leave  it  white  if  it  consist  of  sulphate  of  baiyta.  1^  on 
trealiu;;  the  reuduum  by  hydrochloric  acid,  ati  eflervesceiic« 
U  prottuccd,  a  carbonate  Is  pi«s«ut,  witiub  may  be  cAaM 
(carbonate  of  lime),  or  tnhite  lead  (carbonate  of  leatt)-  "Hte 
same  tc«t  us  above  nieiitioiiL-d,  [uimcly  liyilni-iul^ihuret  of 
anunoniii,  will  identify  wliieh  it  i^s  fur  if  it  be  carbonate  of 
lead,  the  rcxidiiiim  will  turn  black ;  and  if  it  be  carbonate  of 
lime,  it  will  n-main  white.  Or,  after  having  dissolved  (with 
effertesoence)  the  rc«iduum  lef^  after  ignition,  in  hydrochloric 
add  aa  just  said,  a  current  of  sulphuretted  hydrogen  ptosed 
tlirouyb  the  soltilion  will  produce  a  black  precipitate  of 
•utpbitret  of  U-a*l,  if  lend  is  present ;  and  if  the  liquor  ftltvnd 
flnom  this  precij>itnie,  or  in  which  sulphuretted  liydragen 
failed  in  prnducing  a  precipitntc,  being  first  neutralized  by 
ammonia,  and  then  tested  with  oxalate  of  aminoniu,  yidils  a 
white  /ireeipitate,  it  is  oxalate  of  anuuouta,  and  the  udult«nt- 
tion,  ttictvfotv,  wat)  ehnlk. 
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5.  The  preaenm  of  eorrosire  subiimale  is  Bltrii^ve  an  unin- 
LrnlioHnl  impuritjr  runultiriK  frvtii  carclc^incMi,  or  iivftlMit  t 
Um!  prv.wnco  uf  tliix  virulent  poiMo  ia  (tvtiKlcd  in  ciUonicl  by 
]Kiariiig  eoid  wnl<T  an  a  given  weight  of  tlut  sunplt^  uid 
throwing  lite  wlwii;  on  a  papcr-liUcr.  Tlw  cold  water  die- 
■olvM  tlie  corRwivr  HoUimalv  and  Hlt^^rs  through  wliilst,  the 
cahnnel  raniainx  altogether  on  ihu  fiUcr,  The  filtrate,  being 
now  tvntcd  by  imliitiiiti  of  niirntQ  of  silver,  will  pro<Ui<:«  h 
white  precipitate  of  c^hloridr  of  silver  :  or  a  bUi'k  |iri-oi pitaie 

Fulphurrt  of  niereuiy,  if  fcited  by  Hulphnrettud  bydrogwi, 

6.  The  i]uaut)t}>  of  corrosive  sublinutte  bninfj  generally 
ccdiiiigly  small,  is  best  detenuined  by  muaiu'  of  n  tistt  solu- 
tion of  Ditralo  of  silver  as  fultuwK  : — 

7.  Sini-'e  IS6  HETuin.*  (oni'<x]niTalciit)iirccinxiflVttHuUbiuit(: 
cnnUio  36  gniins  (omr.  t^uivnlcni)  of  chlorine,  100  gnuiw  of 
tliat  5ub.uuci?  nuntuiti*,  tber«foi«,  26.47  of  ehlorinr,  which 
will  niiuin:  7g.  1 1  of  dilver,  and  conspquently  very  nottrly 

',&  groinx  of  nitmtA  of  Ntlrrr. 

8.  I>iw»4vf,  iliercfore,  \2'>  grains  of  nitrato  of  silver  in 
10,000  griuDs-iucasiire  of  water,  and  mark  ll  "Centesimal 
test  liquor  of  iiitntte  of  Nllrer  for  corrosive  sublimates" 
1000  grain* -niea-iuri^  of  sudi  Aoliilioii  represent  100  grainy 
and  i-Jicb  ini-iL>ur(^  of  course,  ,,tli  of  u  grain  of  corroeire 
BUblimnti-. 

9.  l*ri>G4«d  n»u-  m  follow*,  for  the  estimution  of  corroaiTe 
snbliuwic.  Tnko  100  graim  of  the  calomci  uniler  «xaciina- 
tion,  wiwii   thcni   tliurouijihly  on   n  filter  with  iliitill'^l  tofd 

;ler,  until  a  drop  of  the  fillralo  being  otn^fuUy  L'VH|>orated 
a  strip  of  platinum  foil,  leaves  no  residuum.  Tc»l  then 
the  whole  flllraie  wiili  the  centesimal  solution  of  nitrate  of 
silver  a)H>ve  mentioned,  by  pulling  lUOO  grains-mcaMireof  it 
into  an  al kali  meter,  and  pouring  it  theretVom,  drop  by  drop, 
into  the  lilimic,  until  it  erases  to  produce  a  preciplUitc, 
which  mny  \«:  i-xnclly  mocrtninnd  by  tillering  or  decanting  a 
<;l«ar  portion  of  the  Rlirnlc  aAer  each  succeasllQ  nA&x^uiniiA 
aitnle  of  aHver  lcs[-li<juor.      Suppow,  now,  OaiA  ^V*"* 
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iliviiiionjt,  or  iii«*ture«,li«vebeen  employed,  it»howAibattlie  cal- 
omel nu  L-ODtnininatvi]  bjr  |  per  cent,  of  t^orroaice  auhUmatir. 

10.  Or  injttead  of  tnking  1000  gruiru-meA.'iure  (100  diri- 
MOiw  of  th«  allutlimetcr)  of  the  ttft  liiiiioir,  oiily  100  grains- 
meuure  (10  mcwureM  of  tlu!  ntkaU meter)  inay  be  poared  into 
tbe  alkalioietor,  utd  th«  rest  of  ilie  divinoiu  being  filled  with 
water,  eadi  dlrldon  will  now  represent  toAj  Jith  of  a  gnin 
of  eorrxHrive  subUinate,  and  in  the  above  case,  suppoeing  Out 
valoincl  to  liuvo  L-i'iiUiiiied  )  per  cent,  of  comniTe  sublimate, 
50  alkali metriflil  divi.vioiu  uf  the  lunt  li<|iu>r  of  nitrate  ut 
»ilver,  diluted  an  above  staid,  woulil  nf  coune  be  re- 
(|uired. 

11.  Or,  inxtcad  of  tbu  eoniCMmal  test  liquoir,  an  c(|iiivii> 
lent  test  liquor  of  nitrate  of  silver  may  be  priTpaml,  by 
diMolvinj;  one  equivalent,  or  170  grain*  of  nitnue  of  vilrcr 
In  1000  meaaorea  of  distilkd  water,  and  thU,  of  vourae,  wiU 
repreaent  one  equivalent  of  eblorinr  (3(>  gmin*),  or  oiw  equi- 
valent of  corrosive  subUmatc  (136  grains),  and  consequently 
each  measure  of  the  alkalimelerwi  11  indicate  0.36  of  chlorine, 
or  1.86  of  corrosive  sublimate.  If  now  100  grains- measure 
(10alkaliuietriciildivi^aos)of  this  tcdt  liquor  be  poured  in  tbe 
alkaliiucter,  aod  the  rest  uf  the  divisioiu  filled  witli  water,  it 
i*  eridunt  that  each  divi.->ioii  will  now  represent  only  0.136 
uf  corro«ive  sublimnic.  But  the  le^t  tiulution  may  be  further 
diluted,  if  tieceMary,  in  (irdi.-r  to  indicate  smaller  fractions. 

12.  The  prCHcncc  of  corroxivu  xubUinate  may  aiso  be 
detected  by  digoting  tbe  calomel  in  alcohol,  and  adding 
caustic  jwlnsh  to  the  liquor.  The  corrosive  sublimate,  if  any 
liaTi-  dissolved,  will  then  produce  a  yellow,  or  neddiah-brown 
{iretripitate  of  hydrate  of  peroxyde  of  mercury. 

13.  If  the  calomel  under  examination  contain  any  nii- 
nilratr  of  mmart/,  lis  prenence  may  be  d<!tcctcd  by  di^esling 
llie  calumel  at  a  jtenlle  beat  with  walcr,  acidilicd  by  nitnc 
acid,  and  addinj;  an  alkali  to  the  li<|Uor  which  will  precipl- 
laie  the  jubiolt  which  it  may  hold  in  solution. 

14.  Or  else  a  small  portion  oV  t\ie  caiimi^  \»  \ttV«V«»!wA 
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in  H  anudl  tube  dos^  Bt  one  mi  ;  ir  ruddy  runnea  of  nitrous 
wnd  apiMnr,  it  indicates  ilic  pmcnce  of  the  nitrate. 

15.  Bat  tlic  niuxt  duticale  teat  for  the  detection  of  n  nitrate 
ooniijits  in  tnuliiog  tlie  calomel  with  cold  water,  concmlrat- 
iDg  the  llltrat«  1^  cvapuratiuii,  and  pouring  into  n  small  gluu* 
broker  a  boat  SO  grainN-mi-ajturu  of  pun  concent  rutml 
gn]]>huric  acid,  and  of  counv  free  from  nitric  acid,  and  then 
wdlling  a  few  dro))?  of  th<.'  concentrated  filtrate,  Tlit-  whole 
being  Btirred  with  a  glia^  rod,  if  a  small  tiarticle  of  t/rHcine 
be  now  taken  up  and  transferred  to  the  acid  liijuor  in  the 
Klaaa  bvakcr,  and  llui  whole  he  well  ittirrcil.  tho  liquor  will, 
after  a  ahort  tiini',  hncome  rod  luid  then  yrllow,  il'  a  nitrate  is 
prevent.  Or  a  soiall  quantity  of  ihr  iiibmel  may  bi?  ht^nti'd 
in  a  test  tube  with  two  or  three  drops  of  pure  sulphuric  acid, 
and  then  a  crystal  of  morphia  being  added,  the  raana  will 
become  orange  red  and  then  yellow,  it'  a  nitrate  is  pretenl. 
EilluiT  of  theac  icdtM  will  detect*,^(b  part  of  nitric  arid. 


CAPrVI.-See  Copaiba. 


CAPSICU>L— S«  CajwrfliM  Ptpprr. 


^g  CARBONATE  OF  AMMONIA. 

T  seSQClCAROONATR  OP  AMJIOXTA.    SMELLING  SALTS. 

I  1.  The  «e#qnicarb(N)ate  of  ammonia  of  oftmmeree  otlen 

contains  tat  ammoHutr,  suljUiaU  «f  ammonia,  «omn  orgame 
matlrr,  and  aUo  •onietitne*  iracen  of  carttoiuUt  of  Itad,  or  a 
tait  of  lime-     Tlicwi  impiiriric*  lunr^  detected  ax  follow;  : — 

S.  I'ure  usa/aicMrbtmatc  of  animouiai  bciitg  \KttV«dk  'mx  ik  ^»- 
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tinitm rnKibl« »lioald c^aponUe witliout reeiduum.  If « ciirbcw 
ftHAcoiH  iviHiliu;  it  luA,  It  in  owing  U>  lb?  presence  of  «rguuc 
nutlvr ;  if  it  i*  fixuil,  it  innj  Iit^  rnrlii>nati!  of  lead,  or  a  tail  of 
lime,  which  are  distinguished  from  each  other  by  moiittnuiic  tbi> 
ri'atdue  with  hydrosulphnrct  of  unmonia,  by  wbtuh  it  will  be 
btackenexl  if  lead  is  present ;  whiUt  it  >ri]l  tindergo  no  chnnge 
of  i-ulour,  it'  it  oonsisid  of  Ume.  Aloreover,  if  the  amtno- 
lUM-iil  mit  contains  (■lu-boniiti!  of  liMid,  the  latter  aubetance 
will  rimiiun  in  no  in*oliibl«  ■Ut*;  iu  Irealiii;;  the  «aU  with 
vtolr.r. 

A.  1(  sal  ammonutf,  or  any  other  chloride  he  prcmnt,  thn 
Msqaicarhonnic  of  ammonia  nnder  examination  should  be 
di«H))vcd  in  w«ter,  and  the  Mlution,  l>eing  tested  by  nitrate 
of  silver,  will  then  produft  u  white  turbtdneasorprecipiWtf, 
nccordiiift  ta  Ihi;  amount  of  the  ehloi'^de  ]>reKnt. 

4.  If  snic|uirrart>unu(e  cif  animonla  be  contnniinNt«(l  \>j  ml- 
pliatr  nf  amniiinia,  un  udditioii  of  nitrate  of  baryta  ti>  the 
u'|u«>uH  nuliition  of  tti«  »nlt  prrviou^ly  supernnlu rated  witli 
nitric  acid,  will  pnidue*  a  pref^ipitate  of  sulphate  of  baryta. 

•1.  As  thiw?  inipuriticjt  c»ist  generally  in  exceedingly 
small  (juanlitie^  cinly,  their  amount  ia  beat  estimated  by 
melius  of  te»t-li<|Uora  of  nitrate  of  silver,  or  of  baryta,  of  a 
knnwn  HLrcnfcth.  The  analytical  process  is  then  managed 
i^xaetly  iis  waa  descrilMd  in  (he  articles  on  alkalimetry  or 
ufidimotry. 

6,  When  sesi)uicai-lioiiute  <if  ammonia  i*  eontwiunitted  by 
i-mpifreumutic  oil,  it  leave.i  n  «inatl  earhnnacf^Jtia  rowduura 
a(\er  iKniiiun.  as  we  .wid  at  the  bi'^'inninijc  of  this  articUt,  and 
its  solution  !u  dilute  adds  is  brown  or  even  blnck. 

7'  A]>  antquicarbonate  of  ammonia  when  left  exposed  lo 
the  ur,  becomes  gmdiinlly  mnvcrted  into  tucArbonaie  of  am- 
monia, a  little  of  the  latter  salt  is  always  preacfit. 

5.  Pare  smquiearhonale  of  amoiiia  is  tranalueid  and  colour* 
leas. 
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CAHBONATE  OF  BARYTA. 

L  Carbonate  of  liaryla  b  often  lululteraliid  tvilh  siilpAate 
afhartfia,  <vr,  nt  iiiiy  rati',  thai  whioh  ir  «o1d  u  ciurbonate  of 
linryta  onnlainH  xotnvurncs  nn  nxtrcmcljr  \trpi  propoitioii  of 
sulphaie  of  bar^la,  Ihe  prewnc«  of  which,  bowerer,  Ifl  tadij 
rictei^ted  by  dlmtolviug  a  ixirtion  i>f  the  umplc  in  <lilut«  Iiy 
■Inxrlilork  or  uitrii^  aciO.  It'  aulpliale  of  bnjytn  in  prrtv-nt, 
il  will  renuuD  in  an  in«a[ubU:  Niatc,  for  carlxinatd  of  baiT'laio 
M>mpletcly  soluble  in  both  tlirau  nddn. 

2.  Sulphuric  add  being  poured  in,  the  nlravc  solution 
dhould  nrprccipilat*'  the  whole  of  Ihr  hiuTtn  in  the  »late  of 
tuilphatc  of  barytfl,  which  being  washed,  dried,  ignited,  and 
weighed,  should  he  in  the  proportion  of  1 17  grains  for  evpiy 
99  grainn  of  carbonate  of  baiyla  operated  ujion,  and  tlie 
liquor  flllei«d  from  the  itulphute  of  baryta  «o  [>rodut:i'd, 
aliould  not  yield  the  ^ighteat  precipitate  by  cauatiu  ammonia, 
nor  by  hyilru^iiilphurct  of  BlnnlOnia^  carbonate  of  p(itib>h,  or 
of  Mida,  <>xiilnt<:  of  ammonia,  or  other  re-agenta.  Any  jtre- 
cipitate  which  may  ho  co  produced  i*  nn  impurity. 

3.  ^^'hether  the  carl>oimlc  of  hnryta  undi^r  examination  ja 
pun:  or  not,  may  also  \if.  nw-crinincd,  liy  boiling  a  certain 
quantity  of  it  in  distilled  water,  filtering  and  evaporating  the 
iiltrato  to  drynctss.  If  a  rcsiiluum  is  left,  it  is  an  impurity. 
Vet  Dr.  Fre««niiis  Itas  shown  that  carbonate  of  baiyla  ja 
not  ttltogtthtr  iuaoluble  in  water,  since  I4i;!7  pnila  of  water 
diaaoive  one  part  of  varbooale  of  baryta. 


CABBONAIK  OF  COPPER.— Sw  O^per  On*. 
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ttUITE  LEAD.    HAMBURG  WHITE.    DUTCH  WHITE. 
VENICE  WUITE. 

1.  White  iMd  b  a  cotnlniwtioTi  of  rnrlxinif  aci<1  s,ni\  of 
li-ad  { PltO,  C<W  of  &  ftne  wMte  cnlour,  insoluble  in  water  ; 
it  is  il«;i>m|>o»«»!  by  a  red  licut,  which  rxpels  the  carbonic 
ncid  nnd  It^uvM  protoxydc  of  l<;itd. 

2.  Whiti!  I«ii!  i>«  a  most  important  article  of  comniorce  ;  it 
forou  the  bfuic  cf  nil  oiUpftinU,  and  of  glaziera'  cemeut. 

3.  The  gcnninp  white  lead  of  cutmnerec,  however,  is  not 
■Itogetber  pure  carbonate  of  lead  ;  it  coiitoiEW  abo  genenJIj 
a  small  portion  of  hydratod  oxydo  of  lead,  the  presence  of 
which  apiii'ftM  to  be  iieceftaarj  to  obtain  the  fullest  covering 
or  coAting  power. 

4.  Whitn  Icttil  i*  adiillcratcd  to  an  i^iorniouK  extent ;  the 
pigmciitv  known  under  the  ntniftt  of  Ifnmliunf  tchitt,  Vetuee 
white,  ttc,  are  in  reality  acknowledged  mphiftieittioni*  of  that 
anbttaiice. 

■S.  Tlie  principal  Rdulleralione  of  while  l«ad  ai«  milphaU 
of'baryta,  gulphnte  of  leiitl,  rhalk,  and  Ume. 

f>.  The  presence  of  nut/tAa/r  of  baryta  and  of  ealphate  of 
lead  may  tie  oaiily  dt-lected  by  treating  a  known  wrighl  of 
the  white  lenil  (100  grainx  for  e.ianipk),  under  examinalJoD. 
with  an  exn-sw  of  dilnlc  nitric  a<riil.  A  slight  efferreecenoe 
is  at  tirRt  produced,  ani]  when  it  ia  seen,  tliat  after  having 
boiled  the  licfuor,  nnd  although  t)m  nctd  i»  in  excels  ^U  eetioB 
lias  ceased,  the  whole  is  poured  into  n  largv  porcelain  capsule 
»nd  evaporated  to  dryness  at  a  gentle  heat.  The  dry  resi- 
duum should  then  he  tre«lcd  by  distillcj^  water,  in  order  to 
redissolve  ihe  nitrates  which  have  Iwrn  formed,  anil  the 
n'liole  is  thrown  on  a  filter.  The  precipitate  or  ineolnble 
portion  wMeh  h  left  on  the  fiilec,  eon^rtm^  ^  v^vt'^bate  of 
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lead  nr  of  «utphalc  of  ttttyto,  should  be  carefuUjr  waihed, 
dried,  ignited,  and  then  weighed. 

7.  In  order  to  dct«ct  whether  thin  iiuolublo  portion  oon- 
siata  of  Hilpliate  of  baryta  or  of  sulphate  of  lead,  n  few 
drope  of  hydroEulphuret  «f  ammonia  should  he  poured  upon 
il,  if  it  turns  black,  it  indicntps  that  ihe  precipitate  (.-unxiitj 
of  sDlphkte  of  lead  ;    if  it  remains  wlute,  it  la  sulphate  M' 

8.  A»,  however,  hoth  sulphate  of  lead  mid  of  baryta  might 
b«  prcfMit  in  the  while  It-nd  under  exnininiilirm.  and,  per- 
hapw,  ftlao  riltta,  in  fine  [lowdcr,  it  is  neuesniu-y  lo  procwd  m 
foUowti : — 

9-  A  portion  of  the  dry  rrsidiium,  iniolubl<^  in  dilute 
oitrifi  arid,  lu  abore  mtiil,  having  btfii  wpII  watibcd  and 
dried,  ii>  lo  Im  heated  befora  lliu  blow-pipo  npon  n  piece  of 
charcoali  nnd  if  tijxin  moixtf-iiing  it  with  hydrochloric  nc.id,  it 
distiiict  mlaar  of  ciilplnmrtlml  byilroip-ii  i"  evolved,  the  ope- 
rator may  reiit  aiuiin'd  tbul  iidpliati!  of  harytn  U  present. 

10.  Admitting,  therefore,  that  tbr*)!  lhre«  substanecs  are 
prcwfit.  tbe  operator  ehoidd  thoroughly  mix  tbc  insoluble 
and  well  washed  T«eiduuni  with  ahout  threj;-  times  its  weight 
of  carbonate  of  potash,  and  fuse  it  for  about  half  an  hour 
in  a  porcelain  crucible,  taking  care  to  modcralc  the  beat  at 
first,  for  fear  the  mass  should  Itoil  over.  The  mat*  having 
been  fased,  and  Imving  co»lc-d,  in  to  be  treated  with  hot 
water,  and  boiled  therewith.  The  solution  is  Altered  :  the 
6ltntte  is  carefully  snpcrsat united  nritli  dilute  nilrie  acid, 
which  should  be  nddi^d  by  Hninll  p»rtions  nt  a  time,  on  account 
ttf  the  efiervcscence,  and  the  nhdle  is  evaporated  to  dryneM*. 
Tlie  dry  mass  being  now  trrsted  by  baling  water,  if  an  iii- 
solubk  snity  Tesiduum  is  left,  it  is  lilkv. 

11.  If  iIm!  lt<]ui>r  fliicrrd  from  tbe  silica^  being  treated 
by  D  current  of  iidphureltcd  hydrogCD,  yidds  a  black  predpi- 
talc,  the  while  lead  containral  suipAatr  iiftrad. 

12.  Sulphate  of  baryta  may  br^  ignited  with  tlw  filler 
itithout  fear  of  tsmrerting  it  into  aulphunit  of  \iu\iim,  ^ 


IW 


CARBONATE  OP  LEAD. 


id,  1^ 


Tided  the  oir  be  cxvtudcd.  But  aa  the  sulplute  of  l«*d 
woald  hr-  rrilticnt  hy  tbi-  cbareonl  i>f  the  fill«r,  il  b  better, 
ttf^er  drying  it,  lu  Hcnpv  it  uiT  tbe  filter  as  oomplelfilj  u  i>u»- 
KJble,  tu  burn  (Ue  filter  b;  ilaeIC  aud  adding  tbe  ubea  to  tbe 
■uljihatQ  t>f  lisid  »cru[><-d  Trom  the  lUt«r,  to  xgnlta  tlie  wliole 
in  a  porceUin  cnji-iblt-  befuro  wcljijbiDg  it. 

13.  Suvirrnl  vunetiea  vF  wbite  lead  luiotrn  under  tli«i 
(if  Ituaiburt/  wMtr.  JJaleA  tciitr.,  ltci.%  bn  ubov«  Mid, 
mixture:!  <>f  r-irbonittc  uf  lt!iid  and  <if  tmlpbntv  barj*!*,  gcn«> 
nilly  in  tli<;  propartioiu  of  two  or  three  of  xulphatc  ot  hntTta 
wiili  one  of  cnrbonulc  of  lead.  Sonwtinics,  alao,  a  pigment 
in  !H>ld  Rii  uiMtc  Uad,  which  i»  scarndj  anj  thing  oIm  than 
nulpbute  of  Ivud,  whicb  ix  tnnik  in  the  iD&niifactori«  <^  floor 
cloth  hy  doconipooing  acelnt«  of  lend  br  nlam. 

14.  When  white  lead  is  adiiltoratod  with  tatu  or  with 
chalk,  these  impurities  taay  be  detected  by  dissolving  a  por* 
tion  of  the  Mioipte  under  exftmination  in  verj  dilute  nitric 
acid,  and  pasNng  a  stream  of  »iulpbure(ted  hydrogen  through 
the  solution  until  it  smelU  ^troagly  of  that  gns  ;  a  black 
prcdpiiate  ia  thereby  pi'oduced,  whtL-b  is  aulphucet  of  lead, 
whieb  Hhould  be  »i;j>ariUe<l  by  filti^riug.  The  filtrate  eJiould 
then  be  boiled  until  uU  otiour  of  sulphuretted  hydrogen 
has  <lisnpp^'nrad ;  and  after  filtCTing  again,  if  necesMry,  tine 
lime  contained  in  solution  in  tbe  tillrule,  may  be  precipi- 
tated \ff  nwuts  of  oxalate  of  ammonia  in  the  stale  of  uxa* 
Late  of  lim« ;  or  in  that  of  sulphate  of  Uinc  by  mean*  of 
sulphuric  acid  and  alcohoL  lu  the  first  cnae,  the  filtmtc 
should  be  neutralized  by  anitnciiiin,  and  ou  adding  oxa- 
late of  ammonia,  a  precipitate  of  oxalate  of  lime  in  imme* 
diately  produced.  When  the  quantity  of  tbe  lime  hs«  to  Ik 
iletenniued.  the  liquor  containing  the  procnpitnte  shmdd  be 
left  at  reiil  for  a  long  liini-,  becAUsc  oxnlstc  of  limp  deposits 
very  sUitvly  ;  it  is,  tnoreovi>r,  adrimble  to  boil  tlie  liquor, 
and  agtuR  to  allow  tt  to  settle  widl  bdbra  filtering,  else  il 
will  pass  turbid  througb  tbu  filler.    The  procipitated  oxalate 

of  liate  being  collected  on  a  dlUir,  aUoaU  ba  washed,  i 


CABBONATE  OF  SODA. 


147 


nnd  ignitnl  witb  the  filler  in  n  pUtinnm  criK-Jble,  pendlog 
irhich  opcmttoo  ox}-!!!:  of  carbon  U  tTolved,  wbidi  bums 
with  ■  blue  flune,  nnd  tlw  Ksiduiim,  ivliich  conaicU  of  car- 
bonate of  liini^  nuij-  tbvn  be  wuglied.  If  llie  hcAt  bis  not 
been  too  atroi^  in  ig;iiiiiiig  it,  t\w.  carboiiatc  of  lini<r  will  burv 
lost  oona  of  it*  carbonic  mdA,  and  from  it»  weight,  thut  of 
tlM!  lime  promt  in  the  Mmpli;  u  calculated.  50  grnin*  of 
corboQatc  of  lime  rvjiro^nt  2S  of  lime 

15.  The  determination  of  tli«  lime,  in  tlio  state  of  sulpfiatc 
of  limr,  }'ic)ds  nnore  accurate  results.  In  ibis  caso  sulphuric 
acid  ifl  first  poured  in  the  flltntt^,  and  tlieu  aloobol  t  aulpbate 
of  lime,  being  inMlubl«  in  aqueous  alcohol,  ia  thus  precipitated 
and  coUecl«d  od  a  filter,  washed  with  dilute  alcohol,  dried, 
iguited,  and  weighed.  68  graiaa  of  sulplute  of  lime  repre- 
sent 28  of  time. 

16.  The  <|uiintlty  uf  carbonate  of  Uine  present  in  the  while 
lead,  iiuiler  eKauiiimtion,  may  also  be  detenuiued  by  pouring 
solution  of  carhoimtH  of  atiuuonia  lit  Ihe  bijuor  from  whicfa 
tin?  black  sulpliunrt  of  Ifiad  ha.*  Iwifii  srjinratt^fl,  Sttci'ii^ 
und  ptvviou.ily  boiliitji;  it  until  all  odour  of  *ul|ilmn-tled 
hydn^n  lia«  di^appiuired.  Tli»  uilUition  of  solution  of  cur- 
boDate  of  ammonia  wilt  producd  n  precipitate  of  cwbouate  of 
Itmv,  which  may  then  be  collccli'^d  on  n  filter,  washed,  drlM^ 
gfrnlly  iKnilnl,  nnil  weighed.  The.  i^ohilion  of  otrbooaie  of 
nnimonin  usr<l  for  this  purpo«c,  should  first  bo  mixed  irith  a 
litU«  pun  ammoDia,  oad  before  proceeding  to  filter  tho  car- 
bonate of  lime  precipitated,  thu:  whole  should  be  leA  to  digeat 
for  a  pretty  lung  time  in  a  worm  placo  so  that  it  may  sctila 
well. 


i 
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^H  CRYSTALS. 

^^^  1.    The    cryslab    of    carbonate   of    »odn   of    eommerce 
I       uv   often   aduItenUwt    to   an    eJKtttivtlif  targt    bXUaV  ^1 

^  


miziure  with  crystal*  of  mlpiatr  o/*  notta,  which  arc  onljr 
liair  ilie  price  of  the  carlKinatc,  *iiil  which,  for  ddcrgcnt 
purpoiMM,  are  of  do  vaIih;  whatever. 

2.  TkU  tr&ai  is  verjr  carily  detected,  mnd  the  amoont 
ili-tpnumi-d,  by  JiMolTing  •  known  weight  oT  tlie  eryMak  iu 
wiitiT,  KUpa^niU  It  rating  the  BolutJon  with  ititrii-  ucid,  und  then 
Adding  nitrate  uf  biU'yla  UQlil  a  precipitate  couea  to  be  pro- 
duced. The  whole  id  then  booled,  tlte  predpitui*:  which  ia 
Hulphute  of  iNiryliiis  alluwed  to  settle,  and  eoUectcd  on  a  filter. 
Afler  washing,  drying,  and  ignititif;  it,  it  in  weighvd.  1 17  of 
Holpbate  of  baryta  repRaeot  162  of  crystals  uf  ««ilpliat«  of 
soda. 

3.  Soni<-timi-^  iil«i>,  the  carbonate  of  (odn  of  oommeree 
oonlains  Moride  of  iimUuik  (conunuii  aalt),  which  \a  detected 
1>y  testing  tlic  clear  iwlulion,  iicidified  with  nitric  acid)  or 
that  flllcrcd  from  the  Nulphatc  of  barjtn  first  pnxlueed)  by 
Mdution  of  nitrate  of  rilvar  whieli  will  prodaec  a  precipitate 
of  chloride  of  lilvcr,  if  chloriile  of  sodium  is  prv^cDt.  The 
whulu  is  tlicn  lioileil  a  little,  luid  nibwod  to  aetlle,  the  preci- 
pitate is  ecparnteil  by  fitlerinfc,  wiuthcd,  caret\illy  dried,  and 
ftucd  in  a  small  porcelnin  crucihhr,  aHcr  wkJeh  it  in  weighed. 
1 14  of  chloride  of  fiilvcr  reprci>ent  60  of  chloride  of  aodium, 
(common  salt.) 

4.  It  should  Im  borne  in  mind  tliat  the  OCyBlala  of  soda  of 
eonuncrco  alwnys  contain  a  trare  of  siilphate  of  (oda  and  of 
chloride  of  aodiuoi,  and  aliw  that  they  coolwn  10  C)]aivalents 
<63.69  per  cent.)  of  water  of  cryslidlizatiou. 


CARBONATE  OF  ZINC— See  Zinc  Orts. 


CARMINE. 

I.  Oanuiiie   is   a   splendid   r»d    pigment  obtained    from 

COCheneol  by  a  peculiar  procca>.     This  pt»iiient,  being  very 

«»//)-,  i»  ortcn  adulterated  by  an  a&ooxVwc  oC  ((arcA,  qf 


CASTOn. 


lift 


umina,  or  of  vtrmiRi^tt ;  ■unui.-tinics,  aUo,  a  {lorllon  of  llii.' 
limal  niatti-r  of  tbe  coc'hencal  tVoiti  wliicli  it  Itiu  Iteeii 
ittuncd  i»  iicci<l«maU)r  left  mixL'd  witb  it.  TliMe  a«ci- 
ntsl  oi  intenlioDiil  iinpiirilier  are  rcailily  dek-ctfil  \<y 
tttiog  the  camiiiK!  ivitli  Ikiuiil  aminiinia  wLicli  i]ia^lvM> 
ttircljr  tlie  colourii>|[  nMit«r,  mid  Icavea  tlie  iiupuritieti  in  aii 
solubli?  «1ate.  Tliu  naidiuin  IcA  sliould  tlien  be  dried  at  a 
intle  \vcaX,  for  which  iMirpose  b  Bloun  bull)  aiiaweiv  ImM. 
id  tli«D  wdgltol. 

2,  The  diifrrcjioc  ©f  colour  i>r  tli«  airminc  of  imrifnis 
lOpOf  wAfl)  fA^  pigment  u  ffeirninr,  de]wnAs  on  tli?  qunnlity 
'  alumina  wliich  has  been  employed  to  precipitate  ii,  but  it 
ipendA  also  upon  the  car«rtilii«M  of  the  tnanipaUtion,  thr 
iritj  of  tliv  AUnosphcn^  und  probabljr  otiirr  cooau.  Thr 
■epcntion  of  thb  cmtljr  article  in  not  well  known,  und 
IV  secret  I^  wliich  the  brightc»t  colour  111117  ^  obtained  i!< 

the  poaaenion  of  only  «  few  pirrsous. 


CARTHAMUS.— &ee  Sqfflwer. 


CAST  IRON.— Sec  Iron. 


CAST  STEEL.— See  Stttl. 


CASTOR. 

CASTOKEUM. 

I.  Caftor  is  a  subetiuice  secreted  \>j  th«  bcarvr,  and  found 
the  iDgoinal  region  of  the  animal  in  four  bag%  ■  large  and 
imall  one  on  e*eh  side. 


tM 


CASTOR. 


:!.  Whiltt  the  uum*]  b  &Uv«,  cwtor  is  mA,  bur  wbeit  the 
b«g  n-liicL  oonUins  it  has  beeB  i«ni>v«d,  it  dric*  up  and 
b«cnro<-!(  brittW,  Uit  not  hard,  and  of  a  dull  bn>urDi*k  bbck 
<M>ti>iir.     It  can  then  be  easilj  pulverised. 

X  CuloT  hM  a  peculiar  slrone  and  sonwwhu  dUagreeablc 
cxlour,  mnd  a  bitter,  punf^t,  aromalir,  and  perristiiig 
flavour.  Th«  odour  of  castor  b  M  mu^b  stronger  ax  it  is 
tVvdhcr,  but  it  Iooms  mnoh  of  Its  w«4glit  in  drying ;  and 
tfaen-Zoirr  in  bujring  ctutor  tbai  wliich,  beiug  Aty,  has  mncb 
fldour  iJiaold  b<:  pn^ciwd.  That  which  b  taslelees  «lld 
inodoruti*  i»  good  for  nothing. 

4.  Two  kind*  of  castor  ard  met  witli  lo  CDfumeree,  oaaielf, 
tli«  RtiSNtuii,  nnd  the  CuniKliun  en.4tor ;  llie  best  ootoca  froni 
RiUAin  or  rather  fnun  Siln-rin,  but  tbut  frum  CniMda  b  now 
afanoat  lli«  onl^  kind  found  in  *hop^. 

5.  Formerly,  cantor  wm  an  excueiUngly  expensive  artiekv 
and  vtsui  in  eon»e«|uenee  ailulterated  to  a  verf  great  exteol. 
Now,  however,  ita  price  is  more  moderate,  but  the  Mlulieral- 
ing  practices,  instead  of  having  diniinisht^d,  aecni,  on  the  eon- 
trary,  to  have  aijgniriili;d  in  projiortion,  as  if  to  niiike  up  for 
a  K(liictio4i  in  thu  profit.  Nut  onljr  jg  cnMor  adultrratcd,  but 
it  u  MiDctiincs  nltc^-thnr  connterfciled  hy  tai-jui*  of  dried 
blood  mixed  or  km^ed  wilb  a  gum,  such  us  gum  ammonia, 
with  Rclititioti  or  not  of  a  little  ri-al  custor,  tkn  whole  being 
put  up  in  artilicial  bags.  Tii'ia  fraud,  however,  is  easily 
detected  by  comparing  the  spurious  with  the  genuine  castor, 
as  follows  :  — 

G.  The  bags  which  contain  the  genuine  castor  consist  of 
two  gin&IIer  bags  filled  with  fal,  liaving  the  odour  of  castor,  or 
M  any  rate  ihey  present  distinct  traces  of  it  ai  the  place 
where  they  existed. 

T.  Genuine  castor  conai^  of  seferal  superposed  mem- 
branes, the  inner  one  of  which  presents,  on  its  external 
surliicei,  a  great  number  of  small  silvery  scalcft. 

8.  If  the  contents  of  tbo  begs  are  examined  lliv  castor 
tvi}}  he  recognised  as  genuine,  not  only  because  a  cavitf 


CASTOR  on,. 


Ill 


vfiOuM  tbea  exist  in  Ihe  c«iiln-^  trat  nlM>  becnitM  the  CMtor 
shoulil  be  eoTvlopMl  bt  ii)i-.Dibrani=i  to  snch  mi  extent  th»t  it 
cannot  be  detacbed  tberdrom,  eitliCr  by  wat<!r  or  bj  ftloohol. 
except  it  be  jtrerioiiitly  ivied  auil  broken. 

9.  Id  spurious  CMtvr,  uu  ibu  contrarj,  it  will  be  found 
tluit  the  Col  (or  indivatioiu  of  its  Iiftving  exixU:d)  in  ihi- 
two  Bcnallor  bags  above  nivntJoned,  in  n-uiiting,  nixl  that  the 
larger  bag  ia  bigger  uiiil  ruuixlcr  t)inn  tbnt  of  tb«  genuini- 
artkle,  mnd  has  been  tniitali--d  with  the  ocroluni  of  j^oiing 
goats,  or  Iho  gall  TGai<!l«  of  tli«  sheep  :  tliat  (lie  contents  of 
Uta  baga  consist  of  a  subslun<!e  either  hoA  or  brittle,  of  ■ 
•cmitmntpiirent  ml  rolmir,  lioviiig  only  a  ferble  otlmir  ot 
CBKton^URt  ;  that  it  en«ly  ilis^olvcs  in  ulcoluil,  and  thai  it 
turna  black  when  tlic  solution  of  a  permit  of  iron  is  pourrd 
upon  it,  Iiccftuac  generally  the  rrgctnble  nubstoncc  employed 
to  adulterate  it  contains  tannin. 

10.  In  spurious  castor  no  trace  of  tlic  Mupi:qM4ed  taen» 
brann  racnlioDGd  bcfor«  arc  observable. 


CASTOHEUM.— See  Cattor, 


CA5T0K  OIL. 


^  OLEUM  RICINI.  UlL  OF  PALUA  CIIRISTL 
^(or  oil  is  obtajntsl  from  th«  seeds  of  the  iwum 
iHit,  or  polma  Chrinti,  either  by  boiling  the  soods  first, 
and  then  subjecting  Iheni  Iw  pre*<^urc,  or  else  by  subjucting 
the  seedd  to  the  action  of  th«  preaa,  without  previous  boUing, 
in  which  case,  the  oil  thus  produced  is  said  to  be  cold 
prtutd,  and  is  much  *u|jerior  in  quality,  being  sweeter  and 
less  liable  to  become  rancid. 

2.  Cold  cxprawcd  castor  oil  is  almost  oolourlean  and  of  a 
slight  fatty,  cloying  odour  and  flavour;  it  is  more  viscid  than 


IS3  CATfiCHU. 

aay  oltiCT  oil,  ami  U  eotaUe  in  mil  proportuHU  in  bigUy 
rectified  akoliol. 

3.  Fornwrly  culor  oil  vraa  vtrj  oAcn  adiihcntcd  wit)) 
Rxed  oils ;  ihis  frnud,  1iowpv«t,  owing  to  lli«  dimiincKi  of  ifae 
article  miul  now  be  very  nav,  at  any  nit«  it  can  be  readUj 
ilL-ti;(!(<-il,  fur  uU  Hxnl  oiU,  brJiif;  InMiluble  Ja  ptii«  alcobol, 
wLicb,  on  the  contrary,  midily  disaolrea  Mslor  oil,  the 
unouut  or  ll)«  impurity  way  he.  at  omee  otlnMlcd.  This  is 
ilone  by  pouriiiR  a  ccriaiD  ((UHntity  of  tlie  oil  to  be  eumined, 
in  u  graduated  inbo,  and  adding  six  or  dght  time*  its  volume 
or  pare  bigbly  rcciifled  alcoboL  The  whole  u  then  to  bo 
well  sbnlicn  ami  afterwards  left  at  r«8l.  Th(>  alouhol,  having 
dissotvrd  the  cnator  oil,  leav««  the  Axed  oil  untouched,  and  it« 
i]iiaiitity  rany  nt  once  be  cslimalcd  by  thii  divisious  of  the 
grsdiiacrd  tube.  Il  is  absolutely  tioccstftry  that  the  alcohol 
employed  should  be  highly  rectified,  its  gravity  should  not 
be  more  than  0.828. 

■(.  When  ciutvr  oil  has  been  obtnim^d  by  previously  boiling 
the  seeds  in  water,  inNteod  of  being  uluiu^t  culourlesa,  it  lias 
a  brownish  colour,  wliicb,  h(»wevcr,  ia  iba  owe  with  that 
which  has  be«omi:  rancid,  no  nmtter  bow  obtained.  The 
rancidity  can  be  removed,  it  is  said,  by  adding  a  Utile  c*iistic 
ntagnena,  and  boiling  for  about  a  quarter  of  an  hour  witJi 
water. 


CATECHU. 
TERRA  JAPONICA.    CUTCH. 

1 .  Catechu  ia  an  <Mlract  prepFirf  d  in  variont  parti  of  India 
and  Mnlubnr,  by  inijiixsatiiig  un  oiiiicotn  decoction  of  the 
fruits  and  wuud  of  the  acacia  ealrcku  and  uncaria  (lambir. 

2,  The  catMshu  of  liombat/,  or  BonAai/  enlch,  ts  in  square 
lataatm  of  two  or  three  ounces  weight,  of  a  reddish  browa 


A 
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T»nnin 

53 

Eitnotiv«  nuttor 

34 

Muoilago 

7 

Imputitiw 

J 

I,  brittle,  of  a  uniform  textur«v  and  of  a  sliJniiifc  and 
oneven  {ranluiv,  sp.  gr.  1.39.   It  oouitistK  of— 

^V  3.  Btn^fol  eatft'.hit,  or  etUeh,  \*  in  round  and  flat  lanijw, 
weighing  Irom  three  to  four  oiincra,  of  a  rvMy  colour  out- 
side, and  of  a  dork  brown  colour  intvrunll/,  inort!  ctimjMcl 
than  tbi!  ulbvr  varit:l)e«.     Il  coQtiun.i    v«};etablu  dnti-itu*  ; 

;  it*  frocluri;  a  dull,  and  iti  specific  grvritjr  isl.ZS.  It  i;on' 
,of- 


100 


Tnnnin 

.      4».A 

Kxtraativc  matter 

.      36.6 

HucHage 

7.0 

IiupnritiM       . 

7.0 

too.o 

Malabar  cutck  a  also  in  amorptious  maMea,  of  h  ru«t;r 
otoar  oatcidi?,  and  tnttTnally  of  n  dull,  dork  brown  colour, 
brittle  and  gritty,  and  covered  with  Ic^vea.  Its  specific-  gra- 
vitj  U  1.40.     It  conxiHtK  of^ 


l^uuin 

4».e 

BxtnctivD  matter 

.      30.9 

Muciliific 

»jO 

Impuritic*  and  snd 

6.3 

too.o 

Catechu  is  often  adulterated  by  an  ftdmixture  of  Tariotin 
ulringeot  exlmcls,  or  by  the  incorporation  of  sand, 
ochre,  and  otlier  iiupuriliea.  When,  however,  other 
extracU  have  been  mixed  with  it,  tlie  catechu  lias  a  dark, 
abaost  black  colour,  and  a  ahining  appe«nsc«,  tn&  vV  vtitfi- 


CATECnU. 

liiDcfl  I'ceb  glnlinoas  or  clitmmy.  Moreover,  the  flavour,  in- 
■Mtul  of  bciiig  oMrin^Dt,  iiitil  then  niretA  and  agnwabk,  b 
astiiDglcnt  and  bitter.  As  <:iil«chu  U  «Dtindy  aolubte,  b»lh 
in  nicobol  amJ  in  water  t  the  tmpuritieB,  Uie  saud,  8cc.,  maj 
ihu*  be  rciidiljr  iwpunted. 

6.  Tlivr<!  in  unotber  Bp«cies  of  catechu  which  is  manufac- 
tured in  India,  and  which  oomes  into  llus  rounliy,  in  the 
idui(N3  of  cubic  masses,  about  one  inch  in  siic,  cxterualljr  of 
ihe  colour  of  catechu,  lltough  sotibcwhat  of  a  lighter  hnc,  but 
intci-oally,  of  a  dmb  or  grceniBti  jcllow  colour,  with  a  dull, 
granular  fractuf«.  It  contains  a  very  Urge  proportion  of 
starch,  nhicli  may  be  separated  fay  treating  it  sncoeCMVclf 
with  water  and  with  alcohol.  TItid  species  of  cntcchii  can- 
not cvi4cntly  be  mistahon  for  the  genuine  artieli?,  from  which 
it  tliffcrs  in  shape,  in  colour,  uzc,  and  taste  ;  but  soiuplc* 
have  come  under  the  examination  of  the  author,  which  had 
undrrgonc  n  certain  rnnsting  nnd  stenniiiig  proccM,  which 
had  most  Dinti^rially  altered  that  appenrnric-,  and  rt-udi^rcd  it 
ningalarly  hku  genuine  eutch  ;  the  eul>»tniice,  uftt^r  the  aborc 
Iroatmenl,  is  almnat  entirely  snlublc  in  water,  the  starch 
liaviog  bL-en  couverl«d  into  gum  by  the  Ucut  to  wliich  tl  has 
been  submitted.  In  ordiT  to  detciTt  thin  t'rauit,  the  profWV- 
lion  of  lanain  contained  in  the  auipectcd  sample  should  be 
determinod  as  follows  ; — 


7.  The  cateohu  under  esamination  must  be  first  reduce^ 
to  powder,  put  into  a  covered  vessel,  treated  therein  by  boiliiig 
wtiter,  uud  llje  xolulion  thus  obtained,  being  lilfenid  through 
•  piece  of  linen,  oulphui-ie  aeiil  "hoiild  be  poiiri-il  in  the  fil- 
trate, until  it  ceascti  m  produce  a  precipitate.  The  pre- 
cipitate thus  formed  must  now  bo  wa*Iied  with  aoidt&cd 
water,  and  th«n  dissolved  in  boiling  vriitur.  On  ewiling, 
a  yellowish  brown  extractive  matter  fatis  down,  which 
it  to  be  separated  by  filtering.  The  liquor  Altered  there- 
liom  lion  a  reddinh  colnur,  and  pulveiiced  carbonate  of  lead 
h  added   thereto,    until   all   the  mlphuric  acid  i«   thrown 
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IK 


(loWQ  M  aulpbnti!  of  bmyla  i  ibu  cari)oniit«  of  lend  mitst  be 
added  so  long  u  a  prMipitatc  i>r  tiirbiiliM-tu  U  prodnMd, 
stirring  the  whole  wl-H.  Tbt^  liquur  is  then  filt<;ri.-d,  aiul  thr 
Altrati!  being  cTBporatvd  in  traetto,  the  pure  tannin  is  1«A  in 
ihe  fumi  of  a  jelluiv  iniunpnreiil  miua,  ri^ily  tolubli:  in 
water  an<l  in  ali-uliol,  whii^h  nuiy  then  be  weighed. 

8.  A  more  eaij  method  of  aac«rtajning  the  amount  o( 
tannin  conuined  in  tlw  calecliu  under  <m  ami  nation,  eouuna 
in  treating  its  solulion  in  water  by  a  aolulion  of  (|;el«lliw  i 
thia  produrce  a  pivcipitale,  wliich,  imiag  waahed  and  dri«d 
at  a  RtoaiD  beat  nntil  it  c«as«s  lo  loee  weight,  indicates  the 
qaontitj  of  tannin.  100  grains  of  that  dr;  precipitate  con- 
tains 40  grains  of  tannin. 


CAYENNE  PEPPER. 


CAPSICUU. 

1.  Oemuine  Cayenne  pepper  is  made  by  pulverising  Ihr 
pods  of  Ui«  cafUMvm  or  C«wa  ptpper.  Cayenne  pepper 
cuataiiid  *t  while,  sliiuing,  nacreous,  vary  Mrid  substance,  (u 
which  the  name  of  eafiwrau  baa  been  given  i  it  i«  an 
alcaloid,  pretty  soluble  iu  water  j  it  contains,  besides,  a  red 
flolouring  matter,  a  little  animal  matter,  muciUge,  nitritlr  of 
potash,  and  otlier  ^lu.  llio  active  principles  of  Cayennr 
pepper  are  soluble  in  water,  in  alcohol,  and  in  ether. 

2.  Capeune  pepper  is  often  adulterated  with  eomman  tail. 
finely  pulverised  AricA  dtut,  and,  it  is  said,  cTrn  with  rrd 
had! 

3.  llieMT  frauds  ittuy  be  readily  detected  by  treatin-;  a  por- 
tion of  tlw!  tiauple  with  pure  water,  filtering,  and  U'sling  Ilie 
ftltrate  with  solution  of  nitrale  of  silver.  If  a  white  curdy 
pntdpilati^  or  only  a  white  tnrbidnc«»  appears,  completely 
and  immediately  unable  in  ammonia,  and  te^TccxvvXahe;^  Vj 


CAVKNNE  PEPPEK. 

ml  cxoeea  of  nitric  nciil,  it  is  chtoride  of  «ilT«r,  snd  it  in- 
dicates thftt  cAltrrult  of  todiim  (common  iwlt)  in  pmtcnt. 
The  prccifntntvd  rhiorido  of  rilvi-r  it  wiuhcd,  drini,  fiMod, 
•nil  vrciglu.'d.  HH  of  chloride  ot  Mtrcr  leprtacnt  GO  grwna 
of  common  mIl 

4.  Tlu'  quaatity  of  eommctt  tatt  mmj  tHaa  be  uoeHained 
by  nintne  of  u,  teal  iioluliun  ot  nit»te  of  stlTcr,  u  At- 
acriltM)  lu  the  aan;  of  silver,  to  wliicli  aitide  the  reader  ia 
refeircd. 

£.  The  portion  of  ilio  C^y«nnc  pepper  wludi  remained  in 
an  insoliiblo  stnlo  after  treatment  with  wttcr.  should  now 
be  trr-alod  b^  acetic,  or  b/  nitric  acid,  and  the  whok  thrown 
nn  n  filler.  A  cnrrent  of  sulphurctlod  h;rdrogen  must  now 
b(-  pukkhI  through  the  filtrate  ;  and  if  this  prodnces  a  bbck 
pn^ipilaii:,  it  iii  xiiljihurvt  of  lead,  and  of  courM  red  had  wm 
prc.wnt.  Or  inxlead  uf  n  eunviil  of  >ii])>hiirettnd  h^rogeOi 
wi  cxccwt  of  dilute  aulpUuric  acid,  mixed  with  alcoboli 
may  be  poured  in  the  above  Cltrute.  which  will  prnducc  a 
while  precipitate  of  sulphate  of  lead,  wliich  bc:n;i  collected 
on  a  filler  and  healed  until  tlie  exoou  of  aulpliuric  ncid  is 
expelled,  may  tli«n  be  wejglied.  144  of  sulphate  of  le«d 
represent  104  of  lead, 

G.  The  prt-aeoeo  of  bricA  dusl,  oeArt,  he,,  may  be  oncer- 
taiiied  by  incinerating  The  portion  which  could  not  be  dia- 
•olved  by  the  acid  ;  the  aboTc  ioorgiuuc  impurities  will,  of 
cource,  be  led  V-hind. 

Coycimu!  prjipt-r  sliould  be  burnt  under  the  hood  of  a 
chimuey,  or  in  the  oiiea  uir,  for  tin-  fuuK^n  of  ihc  oily  and 
acrid  re«iD  wtiich  it  coniaiuii,  are  exceedingly  irritating,  and 
induce  violent  coughing. 


CEUENTS  (IIYDRAUUC).— Sec  Lime. 


CHEESE- 


IM 


CHEESE. 


1.  Chcpfc  )!>  nuDufitctured  from  milk,  bj  sepBrating  ibe 
curd  from  tlM:  wlwj%  ood  ^subjecUog  il  (the  curd)  to 
prcKflure. 

2.  There  we,  u  everjbody  knova,  a  great  rariety  of 
cheeaM  whieb  ae^  nut  be  eDtimeraled  here:  and,  indepen- 
deully  «r  the  ndditioua  which  are  ftequenly  made  to  the 
curd  to  impart  the  deiiired  colour,  clieeaes  are  MinetimM  r«D- 
(lcr«d  unwbolesoinei  or  poiaonous,  bj  a  peculiar  kind  of 
putrirfa«tii>n  ivhich  takes  place  under  certain  circumMnncea- 
In  Eogland  cheese  ia  coloured  vrilh  Spaninh  aunatlo.  Mr. 
Aecam  stales  that  ficvcral  tnstanceH  cnmr  under  ids  notice  iii 
which  Gloucester  cheese  bud  tH:en  contaminated  by  red  lead, 
■nd  had  ejHiH;!]  nerious  Occidents.  And,  more  lately,  acrioua 
Mccidcnt*  liavinfc  been  inT«stigat«d,  in  irliich  rrd  lead  was 
found  in  the  cliecHe  exunined,  and  the  tvting  of  which  liad 
been  productive  of  more  or  leM  aevere  iUneiis,  the  poison  waa 
traoed  lo  an  ftdultcmtioii  of  th«  unoulio  employed  to  colour 
the  dieeae.  The  following  case  was  firsl  published  by 
Mr.  J.  W.  Wright,  of  Cambridge,  in  the  Itepoaitoij  of 
Arts:— 


"  Aa  a  strikitig  cxamiilu  of  the  extent  to  which  adnltcmted 
ar1iel«a  of  food  may  bci  tinconMiiouKly  diffused,  and  of  the 
oonaequent  difllcully  of  detecting;  the  real  Ijabncators  of  th«iD, 
it  may  not  be  uuinteraitiug  to  n'laiu  the  Tariouf  steps  by 
wliich  the  &aud  of  a  poisonous  adulteration  of  ubc«se  wu 
traced  to  its  aoarea. 

"Svrtni  instances  ktc  on  record  tliai  Glouccj^tcr  and  other 
eheeate  bare  been  found  contumiuuled  n-itli  red  lead,  and  that 
thi*  contamination  has  produced  serious  eon.ii^ucnces.  Jb  the 
instance  cow  alluded  to,  and  [irobably  in  nil  other  cawm,  the 
dideterious  efeet  had  been  caused  ignonatXf ,  \rj  'ios.  vis^- 
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l«fMioo  of  the  snoAtto  cmplo^-ed  for  colouriDg  the  d 
This  RUbstiinciC  in  tho  iiMtanr^t  I  rcUM-,  wv  found  to  roni 
K  portion  of  rod  Uuid,  a  vpeciM  of  ailalterBtton  wliic^K  xu 
wqnrnt  cxpcriineuU  liAve  Hho«ra  to  be  bj  no  ini^ans  un< 
mm.     Before  I    )>rocc«d  furtlief  to  tncti  tliis  fhiuti  to  iu 
source  I  ahall  briefly  relate  ili«  circnmslMioe  whii-h  ga 
rise  to  iiH  del««tiiHi. 

"A  gMitleinftB,  who  had  occaMm  to  reetdo  for  smmi  il 
Id  a  cit^  in  the  w«»t  of  ICngliinil.  wnn  one  night  ^oixod  iritk 
B  distrvMing,  but  indcecribsUc,  jmin  in  thr  region  of  tlM 
abdomen  luid  of  tlu^  Ktotnnch,  acrompiinicd  with  n  fprling  of 
tcDHun  which  oc«))sioni;d  much  mtlMt-iocsa,  anxiety,  and  re- 
pagnmcc  to  food.  H«  began  to  Approbcnil  th«  aecvM  of  ta 
iDflunmatory  disorder,  but  in  twonl^-four  hoiira  th«  fiymploau 
cottrelj'  eabeided. 

"In  four  days  afterwards  bn  csprrimocd  an  attack  |m«- 
tJMuly  Mmilar,  and  he  then  rvcoUi^ctcd  that  baviug,  on  botb 
owaniunA,  arrivnl  from  the  country  lato  in  the  eveuiag,  be 
hnd  ord<!r(;r1  a  {itulv  of  toasted  Glouo«isler  cbcoiic,  of  which  be 
Iind  |>artnkcn  heartily,  a  dlah  which,  when  at  home,  le^larlj 
served  him  for  eupper.  He  attributed  hu  illocM  to  the 
ch(H-w.  The  cimini9lnno<r  was  mentionnl  to  the  mislrew  of 
thir  inn,  who  exprcjanrd  gn-nt  (mrpriM-,  oh  llic  cliMW  IB 
quMtiou  wiui  not  purclin«cd  from  a  country  dealer,  but  fran 
a  highly  respei^tablf  nhop  in  I/)i)don.  lie,  tliercforc,  ascribed 
the  be.fore-meutioneil  dfectn  to  I'omc  peculiarity  in  his  concti* 
ttiliou.  A  fc'W  days  after  he  piirlook  of  th«  name  chi-psc,  and 
he  had  siarcfly  retiroil  to  rest,  wlieo  a  most  violent  choU« 
•cited  him,  wliicli  lonted  the  whole  night  and  part  of  the  en- 
suing  day.  I'hc  cook  wa»  now  directed  henceforth  not  to 
servo  up  noy  (o»»tcd  cheese,  and  he  nerur  ngntn  experienced 
thoso  dijtroasing  ^ymplimis. 

"Whilst  thia  matter  was  a  tiul:j<'ct  of  conrerution  Ed 
boii«ft,  a  Mrrant-maiil  mentioned  that  a  ktttm  had  iKscn 
leutly  silk  uftcT  bnvi!i|(  luitcn  the  rind  cm  off  from  the  cheese 
prvparcd  for  Urn  genUemaa'a  aup^er-     'Vom  Undlady,  In  coo-, 
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Hqueuce  of  this  »Ut£inciil,  oT<Jereil  Ibe  ebetae  to  be-  exAmineU 
by  ft  otiemiiit  in  lh«  viciiutj,  who  r«4itni«]  for  a(iiiw»r  ttut 
the  fhtma  WM  conlumiimlcd  witL  li^od  I  So  uiK-xpi-ctoil  an 
answer  amated  gcni-ral  attention,  anil  inoiv  parlicuUrly  ajj 
tbe  suspected  ckeese  had  been  surred  up  for  Boveral  other 
customei^ 

"Application  wan,  ihrrdbro,  made  hy  tiK  London  dealer 
to  the  fnnniT  who  innniilncturcd  ihc  cJiww.  Hp  declared 
tltat  lie  bud  bought  tlin  annatt^i  of  a  nM^rcantili^  trnvulk'r,  who 
liad  ttupplivi]  liiin  and  bin  ntnglibours  for  yonm  with  that  com- 
modity, witliout  giving  occasion  to  a  ningk  cnRipluinl.  On 
aubsequeul  in(|uiri<9  tlirough  m  circuitous  i^Iianoi-.t,  iinne* 
cessary  to  bo  detailed  liere  at  len)(tJi,  on  the  part  of  llie 
manufaciarer  of  tlie  ch«eee,  it  was  found  Uiat,  as  tlie  suppUa 
of  aonatto  had  been  deicclive  and  of  inferior  qnalit^i  recourse 
had  bcrn  fiail  to  the  expedient  of  colouring  tbc  cotninodil; 
witli  vgrmlUiwn.  Ercn  this  admixturo  could  not  be  con- 
nidcred  dvlrtcriouv.  Jtitt,  on  further  application  being  made 
to  the  drujiuist  who  wild  tin-  article,  tlie  answer  was,  ttiat  the 
Vermillion  bad  bti.-n  mixrd  witli  a  portion  od'rcd  lead,  as  t'rc- 
queully  practised,  on  the  suppoMtion  tliat  tlu;  vermillion 
would  be  oulj  usmI  b4  a  pigment  for  house-painting.  Tbas 
Uie  dmxgi't  *old  his  vcnaillion,  in  the  rc^lar  wa/  of  tradt^ 
adulteratL'd  wiA  red  lead  to  incn-a^e  htx  profit,  without  an/ 
suspiuou  of  the  use  to  wliidi  it  would  be  applied  i  and  the 
purcluuer  vrho  adoltented  the  aunatlu,  presuniiii^;  that  the 
vermiUtuu  was  f^nuine,  had  no  he.Nilalion  in  heigbltfuiug 
Ibe  colour  of  liis  spurious  annatto  with  thai  aiiyuoct. 
Thus,  throi^h  the  circuitous  and  divBisificd  opentiou  of 
eommoree,  a  portion  of  deadljr  paimo  Disy  find  admiscion 
into  tbc  neccMMtrics  of  life,  in  a  vit.y  which  can  attach  no 
crinunalit}'  to  tlie  partica  tlirou);)!  whose  liaods  il  bta  sue* 
cedsivelj  paoMd- 

" AniuiUo  is  of\eD  contaminated  with  red  load,  or  a  mixture 
of  ni  le«d  and  odue,  so  that  any  chrftt:  whicb  mx^btViKift 
beoB  oolouKKf  bx  »ocb  ftonatto  would  be  dt^^d*:^)  Y><Aai««n&- 
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M.  Mitcbdl  my»  lliat  be  ooly  met  witb  elwcM  tfakt  < 
lead  (Ml  on*  occiuian,  •Ithougii  it  maj  be  campnnuivcljr  ccm* 
mon,  ft*  the  (iuiil<;r  ii-!ili  wltiob  it  U  eoloiinMl  ii  rery  oA«n 
oilulliTniK^  Willi  n.-(l  lead." 

3.  Aocvrdin;;  to  JuJm  Gamier  and  Hani,  ia  ao  arti^ 
trwuJutf^  by  Hr.  AHIcIikI,  clurvsc^  in  tome  porta  of 
^MFrr^ro',  U  alto  «du)ter«t«d  iritb  potatoes  boiled  and 
inadbed.  Tbere  ia  noUiing  In  this  adidtenUian  tbat  b 
iMrmful  to  lh«  aninial  economy ;  it  is  merdy  a  simple  ftwid, 
aui  it,  Dkoreorer,  easily  detected  by  boiling  ibe  suspeoied 
cbecae  in  vratrr,  aitd  treating  itie  liquor,  when  cold,  wilb  eo- 
Imioo  of  iodine,  wliicli  will  (hen  imparl  (be  cbaracteristicUae 
colour;  indeed,  in  Nomc  part*  of  Saxony,  potatoe*  in  tbc 
nboTc  state  are  addod  lo  n.-ndvr  cli«e»e  raura  nutritive. 

4.  Rvd  lead  in  ebeeae  is  detected  in  the  ataie  manner  a* 
wa«  dcMTibed  In  the  artacb;  on  Diane  Mangc^  tee  page  90, 

6,  Cbceae,  lunrever,  is,  under  certain  circumaianeca,  veiy 
onwholeAomc  even  when  it  lias  not  been  addltented,  for 
it  spontaucoitsly  iindergocA  cliangce  whicli  render  it  unfit 
for  an  article  of  food ;  indeed,  most  cbceae  has  uodergooe  a 
alight  alteration  of  tl^;  kind  I  now  allude  l«v  and  it  is,  I  8u»- 
[tect,  owing  to  tliio  thnt  c1ic«m  diMgrees  wiih  eo  many 
person* ;  not  IjrcauBc  it  is  so  upedally  indigestible,  bnt 
becADoc  the  peculiar  ranltcr  the  cheese  contains  in  its  altered 
state  tuu>  niiicb  more  action  on  some  than  on  other  person. 

6.  Thi!  Ittllowing  caso  maynot  Iioiininlerc^ting:  it  is  related 
by  Dr.  PolliuM,  and  <;xlrnctc(i  i'mai  Jules  Gamier  and  llarel's 
work  OD  Ibe  '  Pakiliiratioiia  of  Food.'* 

"  Nino  peraous  of  both  nextt  bccanic  exceedingly  ID  aftor 
haring  puriukeu  of  Aome  stron;;  chee«« :  tbey  were  neii^ 
with  dintn-SMiiig  palna  in  ibe  region  of  the  heart  and  epigaf 
trum,  afler  which  tbc  symptoms  extended  over  tlie  whole  of 

■  Dn  PaUiGcBtioiu  it*  Substance*  Alimentsins,  bj  Jules  Qmitf  <t 
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abdmueA.  Violent  vomirings  in  somo,  ereo  of  blood, 
svperveneii ;  Uhd  *a  ahmtiant  diatrticcii  ADd  nven  cmups 
in  (be  jmdIs.  Manv  were  attackvii  with  a  sbiveriDg,  which 
extended  all  over  the  body,  altcmaldj'  hot  and  cohl.  th«  ei- 
Iremiliea  ioc-cold ;  pulec  Hiiall,  IWmjuvhI,  nnd  slighdj  hard ; 
abdomen  Uaae  and  very  Icnilvr ;  or,  on  the  o(li«r  haod,  moch 
contracted.  All  Ibc  paticnis  were  troubled  with  TertlgOi 
lassitude,  anxietj.  and  thirst 

"Under  tlie  iofliiciice  of  suitable  troatmcnl,  (lie  patieDta 
recovered  ihdr  health  io  ft  spftce  of  time  varpng  Irom  eight 
to  twenty-four  hours. 

"I'he  quaiiiity  of  chccM  consamed  bf  eaelt  individual 
varied  from  tth  to  (  ounce.  I1ie  i'hee*e  had  Wan  jinrpur^d 
in  the  ordinary  inuitDer.  It  was  »a{i,  aiid  «f  a  uniform 
dnlltub* white  colour,  and  some  portions  In  their  subitance 
had  9  dnT{>rf  lint  and  a  firmiT  (.-oiisintL-iice  than  otlu-m ;  Ihej 
cxhntrd  a  jift^uliar,  disiiKreeitble  odour,  and  Iheir  iMtc  wa» 
nau«miu  and  acid  ;  and  Itully,  neither  mites,  uiouldineas,  or 
other  cryplogamii:  production  could  be  detected. 

"  B7  IxiUinf;  the  cheese  with  water,  tlic  disagreeable  gnioll 
became  ttronger,  and  tli«  decoction,  tillered  and  elightlj  con* 
ccntrated  by  evaporation,  became  milkj,  and  had  an  acid 
reoetiou.  The  cheese,  by  digestion  with  weak  nitric  acid, 
fumiahed  a  jetlowish  liquid.  I>r.  Follius  friaica  that  the 
poisonous  eHecta  produced  bj  the  cheese  can  be  owing  to 
nattiing  eUe  but  an  acid  cascate  of  ammonia.  ((')  and  to  an 
acidified  faL  He  isohited  these  two  bodies,  and  prqiurcd 
ptlU  with  them  with  hrciul  crumbs,  and  gave  tliem  tomiixy 
and  one  which  liad  taken  the  pill  containing  Uie  fal  waa  aeized 
with  violent  tremblings. 

"According  to  Or.  Itruck,  cheese  can  become  poiBOBona 
under  various  circumstances,  and  ihia  poisonous  actlffii  It  not 
the  same  with  all  persons,  as  I  have  alrendy  slated.  Mr. 
WMtraoib  places  the  poisonous  principle  of  cheese  undrr  the 
DUCOtMO-acid  claaa.  Serluerner,  on  analysing  tliiii  article  of 
food,  shewed  that  it  could  undergo  a  chemical  decomj^oGitioa 
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f[iriiijc  riff,  to  an  esscntinllj-  jii>Uo»i>uji  principle;  and  Jiilia 
dc  KontimeUe  and  Witliiig  tbought  that  clKiMc,  in  \ts  all«ra- 
tion,  becam«  Imprcgnalud  with  liydrorjrnnic  (prussk)  aod, 
and  that  il  rtaa  uwing  to  t1u«  aolMtaiico  that  oertain  cbeeees 
owed  tbdr  poiMuoua  effects." 


CmCOttY.— S«  G^ee. 


CHOI  SALTPETRE— See  A7fr*(C«4»c.> 


CHLORATE    OF    POTASH. 
OXYMORIATB  OF  POTASH. 

1.  TIte  dilomte  of  |N>tas1i  mat  with  in  oomraeroe  \a 
geatnilj  pure.  Somettmes,  ll<lWl^v^T^,  it  ia  contaminated  by 
chloride  of  potaasium.  When  pure  it  has  a  cooling,  auster* 
flavour,  and  its  aqueous  solulion  U  not  rendered  tarbid  bj 
nitrnte  of  silver;  it  ia  in  the  form  of  flat  cryittA*  of  a 
nacroouB  appearance. 

2-  The  eoliition  of  ]>urc  chlornU;  of  potash  i;i  not  rendered 
turbid  hy  nitrate  of  nilver,  but  if  it  containH  any  chloride  of 
potaHxiura,  that  re-ngent  immediately  produces  a  preclpltata 
of  cidoride  of  Hi1v«r,  soluble  in  auimonia- 

3.  For  the  purpose  of  detcnninin;;  iha  qnantitj  of 
cAloriiie  of  potasxium  euntained  tu  the  chlorate  under  ex- 
amination, the  (cHt-solutioii  of  iiitral«  of  silver  mentioned 
ill  the  article  on  the  assay  of  silver  may  be  very  conveniently 
employed*  A  given  weight.  100  grains  for  example,  of  tbc 
chlorate  should  be  dissolved  in  an  adequate  quantity  of  water, 
and  the  test-solution  of  nitrate  of  Niver  is  poured  frofa  an 
alkftlimetiT  into  the  Miliiliim  of  tbc  rlilonite,  fhnking  or  stirring 
it  well  alter  c-ach  addiiinti  of  nitrate  of  silver  ;  the  operator 
stops  fhca  t}\o  1m1  drop  of  the  solution  of  nitrate  of  ailvei- 


CHLORIDE  OF  OAIUCH. 

f«ib  in  plYHluring  a  precipitate.  Tlie  nnraber  of  divisions 
tunpli»;r<?(l  iDilicni<r«  tlie  qDaniity  of  clilorioe,  noA  consequently 
of  cMoridr  of  poMssium.  36  of  cbloriue  repreaeDl  76  of 
chlriri'lc  i>f  poKuudDIB. 

4.  Wbua  cUornto  of  jHttoKh  is  contnminalod  by  dUoridt  <^ 
poiajurium,  titn  bial  way  of  purifying  it  consl'ts  eiiDply  in 
diwtolving;  it  in  boilings  wwter.  On  coaling,  ihe  cliloraic  of 
potuli  cryntuUiiciM,  wltilnt  thu  cUoridc  of  [lotiuwiuin  being 
much  more  Holuble  ninuuiu  dissolved  in  the  motbi^  wnler. 


CHLOBIDE  OF  AMMONIUM.— Sec  Sat  Ammiw!. 


CHLORIDE  OF  BARIUM. 

UORIATE  UF  DARYIES. 

1.  Chloride  of  bnrium  tsicldom  impure,  yet  it  i«  tometimes 
(Mnt4UDinaIod  by  Moridt  of  strontium,  or  by  nilrale  a/ttron- 
tia,  or  by  prrchloride  <(f  iron,  m  which  cwc  it  Ikw  a  yellow 
tiugc ;  it  \»  dIm  occasionally  coDtamiontod  by  eklorid*  i^ 
calcium. 

2.  Pure  dituriik:  of  barium  cryi>tnllitc.H  in  four-sided,  Dut, 
tnuuparent  printns,  wtiieh  decnjntnte  wbcui  heated,  and  are 
not  altered  by  <>x|>usuro  i  Uiey  have  a  very  Mtier,  pun^ttt, 
and  nauseona  flavour  ;  their  spedde  gravity  b  S.S2S. 

3.  The  prvaonce  otttronlia  is  detected  by  digesting  a  por- 
tion of  the  salt  in  alcohol  and  inflaming  it,  in  which  case  the 
idcohol  will  then  bum  witli  a  characteristic  red  tlamc. 

4.  The  pre^c-iKC  oi'  prreitortttf  of  inn  is  indicated  by  the 
blue  precipitate  prtiducciJ  by  t<^tiiig  the  volution  of  the  salt 
with  ferfDcyanurrt  of  potawum. 

3.  Tlie  pn-ni-jioe  of  eMoriiU  t^  calcium  '\a  recogniKcd  flrat, 
because  the  Kult  ia  thereby  rendered  dcLiqnescent ;  and  by 
treating  it  with  pure  or  absolute  alcohol,  \h«  t&i3c<ri^  ^ 
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ckleiuiii ill diMolve^l,  Imt  tii«  chlnriilr  of  iMrinm  b  untouc 
The  irho1«  U  Dicit  timiwn  on  n  Alti-r  in  order  to  wpnnile  the 
cblorido  oT  Ittriuin,  tliii  fillmltt  which  conluin.i  the  chloride  oT 
nldumia  en^iorated  lo  dr/nua  U  k  gentle  Leat :  nitric  acid 
is  llien  added,  and  the  liquor  nut;  novr  be  testml  for  lime 
ritbi-T  1>y  a  mixture  of  nulphuric  ndd  und  ulcobol,  whicJi 
will  produce  n  ]>recipilaia  of  Nulpbote  of  liine  laMiubte  in 
■qucnuji  olcoltuj :  or  after  bavlng  neatralbed  (be  IWiaar  by 
nuiiuonia,  (lie  tuldillon  of  oxalic  avid  produces  a  precipitate 
of  ozalalo  of  lime. 

6>  The  solution  of  pure  chloride  of  barium  in  di^tillci) 
witer  ahoiild  be  perfocth-  pienr  and  limpid,  it  »hmiM  not  be 
■ctod  upOD  or  rendernl  turbid  by  nmmonin,  by  hydrovuli^n- 
ret  of  ommonin,  nor  by  NUlphiiretled  hydrogen. 

7.  The  addition  of  nulphurir  acid  should  pn:ci|>itate  ereiy 
fixed  particle  from  it,  .tu  that  alter  ei;|>nruling  the  sulplutte 
of  bttry ta  thiiK  prodm-ud,  by  filtpritig,  the  lillrute  beiuj;  evapo- 
rated in  n  platinum  crucible  aliould  not  Wve  the  bUghteei 
residuum. 


CHLORIDE  OP  LIME. 

HYPOCHLORITE  OF  LIME.    BLEACllINC  POWDER. 

See  Chtohmtlrf. 


CHLORIDE  OF  SODIUM. 
COMMON  SALT.    MUIITATE  OF  SODA. 

1.  Conunop  salt  not  l>L>ing  subject  in  tliiit  country-  to  any 
Bflcnl  lux,  is  exceedingly  clieap,  and  ai-cordingly  b  not  adul* 
teratcd,  at  least  to  any  extent,  the  price  of  the  article  iiaelf 
being  a*  lotv,  or  nearly  so,  t*  that  of  the  aubetances  which 
might  be  employ<;d  for  tliiM  cul|)ubtv  purpose. 
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2.  Commoo  xnlt,  bowcvcr,  in  oftvn  mixed  with  water  in 
order  to  atigmi-jit  its  weight,  »iiim-tiint'?>  ul»i>  it  wintaliiB  tnl- 
pimle  or  nitraU  ^  Itint  or  of'  uia;fn*iia,  or  tlie  cAhridtt  of' 
thett  Aatet. 

3-  In  tbc  Gouolrits  when;  »  t«x  in  put  on  thia  commoditj, 
the  adultcntting  (uh»t«nvcw  employed,  Imtidea  tliaw  nbwe 
OJUDcd,  wre  tuifAalr  aftada.,  alum.,  earthy  maltvr,  &o.  TIh»(! 
impurili«»  nuiy  lie  dotrrlcd  ta  followH  : — 

4.  When  lalt  luw  )h>«ii  mui-ilL-iitd  u-itli  water  in  ordor  to 
sugnu-nt  its  weifthi,  it<*  aj>pcarnn<M>  aufK(?io>tlv  iiidi<«ti*ji  tbu 
adiiliiuutitin  ;  but  in  ofdvr  ii>  dt-t^rmitiL*  tlie  (juunlitj  of  thn 
wtiltrr,  it  U  necessary  to  weigh  a  certain  quantity  of  tti«  salt, 
for  example  1000  ^raina,  prerioiialy  reduced  into  line  powder, 
and  ezpoae  it  in  s  porcdain  dish  or  capsule  to  (he  Ii^t  of  a 
atcajn  bath  until  the  weight  remains  corutont.  The  loaa 
Indicates  the-  quantity  of  water,  and  if  that  quantity  exceeds 
firom  6  to  8  per  ccm,  it  i*  liiur  cither  to  n  direct  admixture  of 
water,  or  to  the  prrwnc"  «f  ilcliijuf-x-enl  salts. 

5.  SnlpA<Uf  of'  lime  ii  enntly  detected  in  oommon  sail  by 
ita  insolulHiiiy  in  wnicr,  (vpeeiolly  if  alcohol  be  added.  Tlie 
insoluble  sulpliatc  of  Umc  may  then  he  collected  on  a  filler, 
waaked  with  dilute  alcohol,  dried  and  weighed. 

6.  If  toliiMt  lulphaM  arc  present,  a  solution  of  chloride 
of  barium  will  at  once  produce  a  predpilate  of  sulphate  of 
baryta.  For  example  :  in  order  to  dt'leet  the  prei^tve,  and 
delermiue  the  amount  of  tulpkult  of  soda  in  eonunixi  i«lt, 
diaaulre  iOOO  grains  of  the  salt  under  examlDalion  in  diN- 
tilled  water,  filter  the  li<]uor,  watih  the  filter,  and  add  (o  the 
liltratt!  a  wtlution  of  chloride  of  biiriutn.  until  a  pnieipilate 
i«  no  longer  produced,  'llie  whole  is  then  l«f^  at  rest,  in 
order  to  allow  tl>e  precipitated  eulpliate  of  baryta  produced 
Co  Mflle.  TLi»  being  done,  the  clear  su[>crnatnnt  liquor  iii 
diManted,  and  the  precipitate  is  collected  on  a  filter,  ivadlied 
tbervon  with  boiUug  water,  dried,  ignited  in  a  platinum  cru- 
cible, and  weighed.     1  IT  of  sulphate  of  baryta  represeut  4U 
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of  sulpbaric  acid,  and,  coasequeattj,  72  of  anhjdroas  sul- 
phate of  soda,  or  one  equivalent  of  any  other  sulphate. 

7.  But  03  common  salt  often  contains  naturally  a  Bmall 
cjuantitj  of  mlphatt  of  »oda,  which  however  does  not  exceed 
one  per  cent,  in  the  average,  it  is  only  when  the  quantity 
exceeds  that  amount,  that  fraud  may  be  suspected. 

8.  It*  any  $olubU  earthy  talit  are  present,  a  solution  of 
carbonate  of  soda  poured  in  the  solution  of  the  salt  under 
examination,  will  produce  a  precipitate,  the  amount  of  which 
may  be  determined  by  weighing,  after  previously  washing 
and  d^J^ng  it. 

9.  If  the  salt  under  emunination  contains  any  carbonate, 
its  presence  may  be  immediately  detected  by  the  efferves- 
cence which  ia  produced  upon  pouring  an  acid  (dilute  muri- 
atic acid  for  example)  upon  a  portion  of  the  salt.  The 
proiwrtion  of  the  carbonate  present  may  be  determined  in 
the  manner  described  in  the  article  on  alkalimetry.  (See 
Al/itilinulrff.) 

10.  60  grains  of  pure  salt  should  be  exactly  precipitated 
by  ITIl  grains  of  nitrate  of  ailrer,  and  the  precipitate  ao  pro- 
duce<1,  being  washed,  dried,  and  carefully  fused,  should  weigh 
144  grains. 

11.  Chloride  of  Bodinm  (common  salt)  may  also  he  ana- 
lyzed by  means  of  the  alkalimeter,  with  a  test-liquor  <^ 
nitrate  t>f  silver,  as  described  in  the  article  on  the  assay  of 
the  silver  in  the  wet  way.     (Sec  Silver.) 


CHLORIMETEY. 

I.  Chlorimetry  is  the  name  'given  to  the  processes  em- 
ployed for  ascertaining  the  strength  or  commercial  value  of 
iubstances  containing  chlorine,  or  from  which  chlorine  may 
be  produced.     Chloride  of  lime,  chloride  of  potash,  chloride 
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of  soda,  nnci  ilio  ore^  of  waji^iKaUt  are  the  most  imporlunt  of 
these  Rubsunccn. 

2.  ChhritU  of  Umr  (lifiMiebkirite  of  lune)  ia  a  mixttire  or 
hypochlorite  of  limp,  chloriiUt  uf  calduin,  anil  hydrate  of  time. 
<C«0,  CIO  +  CoCI  +CftO,  HO.)  liuiiaetsow  very  great 
deteriorntioD  by  «x]>oc»rc  to  tbu  mir,  and  may  time  become 
perfectly  valuvtcas,  for  it  gradually  lono  (^bloiinc,  and  be- 
comee  coovertMl  into  carbonati.!  of  linif.  ThU  ilvtorioradon 
Iscounon  tooU  other  decolourizing  chlorii)i^,whii.-ii  arc liko- 
wise  (lecoinp()ded  by  all  acids,  even  by  carbonic  add. 

3.  Tli«  valuta  uf  fliloriilo  of  lime  dejfends  altogether  upon 
the  c)uantily  of  clJuriiit!  wJiich  it  eoutaina,  and  irhich  may  be 
libented.  Fur  tfrlioii.-al  purpusL-ii  tliis  eetimation  U  ex- 
MedJngly  important,  and  kIiouIcI  never  be  neglected  by  the 
bti-ocher. 

EHima&m  6y  SutpAaU  of  Indigo. 

4.  The  proc«'4s  coDtrivcd  by  tiay  Luuac  is  grounded  upon 
the  power  which  chlorine  jioMesaea  uf  dwcJouriziuK  indigo. 
For  thip  piirjiose,  a  test-li(|iior  is  pre])are(l,  by  dissulviug  a 
knoivn  quantity  of  itilgiliutc  of  iudige  in  water,  and  iwuriug 
therein,  drop  by  drop,  a  certain  (jiuiutity  of  llie  sample  of 
diloride  of  lime  tiiidrx  i-xomiiialion,  i««vioualy  diuulved  in 
a  loi'ftaured  (|uaii[ity  of  water.  Tbi-  solution  of  c  Mori  J  u  of 
Ijnu'  taa^l  he  oddi-d,  <lrop  by  ilr»p,  to  the  sulphate  of  Hndjgo 
leat-liiiuor.  until  the  latter  nims  from  blue  to  yellow,  the 
ii|)i'ralor  tolling  care  to  stir  the  mixture  willwul  iulerruption. 
The  principal  objection  to  this  method  of  chlonmelry  is,  that 
the  test-liqaor  of  indigo  being  always  acted  upon  by  light, 
wliich  dfcitroys  a  portiuo  of  the  indigo,  becomes  altered  in 
tilt!  rourw  of  time,  even  though  it  be  kept  in  well-cloaod 
bottles  and  in  the  dark,  and  then  ccoscn  to  yield  accurate 
result*. 

EtHmaticm  bg  Aruniout  Acid. 

5.  The  proccMfrcnentUy  a<fopted  now  wna  Guatc\%'C\  aXaoNi'j 
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M.  Gay  Lussac  ;  it  is  based  on  the  power  which  ursenious  acid 
(A»,  Oj)  has  of  becoming  perozjdized,  that  is,  converted  into 
arsenic  acid  (As  Oj)  in  the  presence  of  chlorine  and  of  water. 
Thia  re-action  is  bo  rapid,  that  if  organic  suhstances  ca- 
capable  of  being  decolourized  by  the  action  of  chU>rine  are 
present  whiUt  it  is  taking  place,  the  colour  is  not  destroyed 
so  long  as  any  portion  of  arscnious  acid  remains  nnconTerted 
into  arsenic  acid  ;  but  as  soon  as  the  last  portion  of  the 
nrscniouij  acid  has  been  thus  perosydized,  the  liquor  be- 
comci  instantly  decolourized,  which  phenomenon  at  once  indi- 
cates lliat  the  experiment  is  at  an  end. 

6.  This  rc-action  may  be  represented  by  the  following 
equation  : — 

As,  0,  +  2  a  +  2  HO  = 
Ab,  0,  +  2  CI  n 

That  is  to  say,  one  equivalent  of  arsenious  acid  (As,  O,)  in 
presence  of  two  equivalents  of  clilorine  (2  CI)  and  of  two 
equivalents  of  water  (2  IIO)  produce  one  equivalent  of 
arsenic  add  (As,  Oj)  and  two  equivalents  of  hydrochloric 
acid  (2  GUI). 

7.  Taking  the  equivalent  of  arscnious  acid  ^  100,  and  that 
of  chlorine  =  36,  it  is  evident  that  100  grains  of  arsenious 
acid  will  therefore  correspond  to  72  of  chlorine  (36  X  ^ 
=  72). 

8.  Dissolve  therefore  100  gnuns  of  pure  arsenious  acid 
in  about  4  fluid  ounces  of  pure  muriatic  acid,  free  from 
sulphurous  acid,  and  dilute  the  solution  with  water  until  on 
being  poured  into  a  10,000  grains-mcasurc-glaas  graduated,  it 
occupies  tlie  volume  of  7000  grains-measure  marked  on  that 
glass.  This  being  done,  it  is  clear  that  each  1000  grains- 
measure  of  that  liquor  will  contain  nearly  14.39  grains  of 
arscnious  acid,  corresponding  to  10  grains  of  chlorine.  This 
should  be  labelled  arscnious  acid  test-tiquor. 

9,  Having  thus  prepared  a  stock,  of  arsenious  acid  test- 
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liquor,  weigh  off  100  grain*  from  it  fnir  Krerage  aainpk-  of 
llie  cbloridu  of  liim^  to  bo  rxainiiWMl,  and  kni£r  tritumtin); 
Uieni  Ant  wiih  a  little  wmcr  in  a  gliuu  morUu',  nii<l  then 
•ddiag  more  water,  jiour  tlir  wliali^  into  a  fliuk,  or  Ri»M 
vceoel,  cajMbUi  of  liol<ling  2000  gmins-nMuuitirc,  und  marked 
with  ft  Bcnicb  at  tbm  point.  The  mortnr  in  which  the 
diktride  of  lime  has  been  tritiiratoH,  muxt  bi-  rint-i-d  witli 
more  water,  and  the  rinciogs  poured  into  the  2000  graiiti- 
BMMire  glBsa  vessel  just  mentioned,  until  the  whole  of  the 
2O0O  gnum-ioeBearc  sro  tilled  up  to  Uie  scratch.  TIkc  whole 
must  now  he  well  ^akin,  in  order  to  obtain  a  uniformly 
turbid  Bulatioo,  and  half  of  It  (namely,  1000  grains-measure) 
if  tnuisferrol  lo  an  alkalimeter,  which  therefore  will  thus 
be  filled  up  tu  (f,  find  «riU  coniain  50  grains  of  the  chloride 
of  Umr  under  i-xunti nation  :  and  a«  ttic  1000  graina-iix-aiiure 
of  th«  alkalintetcr  nrw  divi<ii:ii  inti>  100  degrees,  euch  degree 
or  diviHMMi  will  therefore  contain  0.5,  or  half  a  gruin  of 
clilortile  of  lime-. 

10.  Pour  alxo  1000  grains>oieasure  of  the  arsenious  acid 
toit-li([iHir  intonMntewhat  large  glass- bcakor,  and  a<ld  n  few 
drop*  of  solution  of  mtlphnte  of  indigo,  in  order  lo  iiupnrt  a 
dintiuci  blue  eoloiir  to  it,  chakc  the  glaa*  >o  aa  to  give  a 
circular  moTenicnt  tu  tlu!  lii^uid,  and  whihit  it  la  whirling 
round,  |iour  Rraduiilly  into  it  the  chloride  of  lime  »olution 
from  the  alkuliniL-ter,  wBtcliiiig  uttentirely  the  moment  when 
tke  blue  tinge  giten  lo  the  anenioun  acid  lent-Uciuor  ia 
dastnyoiL  Care  muvt  be  taken  to  Htir  tlie  mixture  well 
during  tbe  {iroeetg,  and  to  aU>fi  m  aoon  as  the  det^lorixing 
action  takes  pince,  which  indicates  that  the  whole  of  the 
aRttnioas  ai-id  it  eonverted  into  artM-nic  acid,  and  thai  the 
procesa  i»  6uii>bod. 

1 1,  llie  <|uanlily  of  chlorine  contained  to  thu  simple  ii 
(laterniineil  in  the  following  manner  : — 

1000  grains- tni-a^iiro  of  the  nrseniou*  arid  trjii-liquor, 
in  which  ihr  Kilutioo  of  chloride  of  lime  wait  fiourvii  (iuol 
tbe  alkaljnieter,  coDUiiu  14.29  of  orsenious  und,  u\&  twjin* 
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Aent,  tli«rerorci,  as  w«  sud,  10  grains  of  dilorinv  (See 
No.  6.)  Aitil  1000  grnins-nKiuinro  of  the  solmtcin  of  chloride 
of  lime  in  the  alknlimelcr  contain,  ns  wv  mid  (No.  9%  50 
gnins  of  chloride  of  limo  ;  cttch  (l«gr«o  or  dirixion  of  Um; 
AlkAl)Qi«t«r  rontaiiu   Uicniforc  half  a  gnun  of  chloride  of 

lilDC. 

12.  Let  us  nippiMn  now  that,  in  order  to  ieeltoj  die  b]ii« 
colour  of  the  I OOO  grmnN-iiieMurc  of  the  aroenioiu  Mid  tMt> 
liquor,  90  Tolurnns  or  divisions  of  thn  chloride  of  lime  in  tht^ 
alkalimi^-r  1i:ivu  bi-en  eni|ilo}-eiL  These  90  divisions  evU 
dentljr  contaiii<!(l  the  10  gniiiiH  <if  chlorloe  T«(|uired  lo  destrt^ 
the  colour  of  the  krsenioua  acid  test-wlutioa  t  and  atoM  each 
division  represeaia  liulf  a  grain  of  chloride  of  lime,  45  gniu 
of  chloride  of  lime,  containing  10  graioa  of  cliloriiw,  were 
present  in  the  90  diTiNODs  cmplojod.  If  now  4&  graioa  of 
the  chloride  of  lime  under  extimiDation  contsin  10  gniins  ot 
chlorine,  ivlml  ia  the  per  cenl4gc  of  chlorine  in  lUat  same 
chloride  ?     The  anawer  is  22.22. 
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The  chloride  of  lime  anbmitted  to  tlic  experiment  contained 
therefore  22.22  per  cent,  of  chlorine. 

IS.  In  thia  operation  it  is  aeon  tlmt,  instead  of  pouring  the 
teBt-li()Uor  in  the  eolation  of  tlie  aampli:  ns  in  alkalimetry, 
it  19,  on  the  crintmry,  the  gohition  of  iho  Mmplc  which  i* 
poured  into  that  of  the  icnt-liquor.  It  ia  noccMar}-  to  operate 
in  this  manner,  because  othcnriM  the  muriatic  acid  of  the 
araeniona  acid  tcsl-liquor  would  diMii^ragc  at  onci>  a  great 
portion  of  chlorine  which  would  bo  lost,  and  render  the  result 
quite  incorrect ;  by  pouring,  on  the  contrary,  the  cliloride  of 
iim«  into  the  anwnioua  acid  aolutioo,  the  chlorine  beuiR  dia- 
«llgaged  in  small  portions  at  a  lime,  meeta  alwaya  with  an 
abundance  of  anicnioua  ai^id  to  re-act  upon.  IL  is  hetliT  also 
to  cmploj'  the  turbid  mixture  of  chloride  of  lime,  than  to 
allow  it  to  «cttle,  and  to  perform  the  experiment  with  the 
deeaaltd  portioa. 
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14.  Other  substances  may  bo  Bub«titiit«>)  for  anwniotui 
«cid.  aiicb  M,  for  «z«inple,  tulpk-ile  nf  pmlnTifdr  of  iron, 
ferroeyanurrt  (^ potiunwm,V\i  tuhnifratf  of  mrrcury,  wbicb 
have  likewise  the  property  of  abiorbii^  chloriiw,  and  wliich, 
wli«n  properly  raanaged,  yidd  accurate  rcsuhe  aim. 

Ettimation  by  miphale  of  protoitfdt  of  iron. 
(KuDge's  Method). 

la.  Tliu  method  U  based  upon  ibe  rajud  peroxydization 
wbicb  anlphatA  of  protoxydu  of  iron  undergoes,  wlieo  id  con- 
tact with  cblonne  in  (ireiiKnce  of  water  and  of  fr«e  sulphuric 
aoid,  two  e([uivalunl4  of  the  prolimulphate  being  thereby  con- 
verted into  one  ei|uivalt.'nt  of  pcnulpliate,  on  account  of  one 
equivaleul  of  cliloriiie  liberating  one  equivalent  of  oxygen 
from  tlie  water,  wbich  enuividcnt  uf  oxygen  adds  itself  to 
the  pratoxyde  of  iron,  wUii^li  becomes  thus  convortrd  into 
peroxyde,  and  coi»ec|ueutly  into  {lersulpbate  of  iron,  nhilst 
the  eqairaleut  of  hydrogen  libenttetl  forms  with  the  dilorine 
one  equiraleut  of  hydrocliloric  acid,  tliutt : — 

8  FeO,  SO,  -I-  2  so;  +  HO  -^  CI 

=Pc,  o„  a  SO.  -t-  oa. 

By  which  it  U  seen  that  two  equivalents  of  prolosul- 
phaie  of  iron  eorrespood  to  one  equivalent  of  chlorine. 

Taking  the  two  equivalents  of  ctyslallif  ed  sulphate  of  pro- 
loxyde  of  iron  (2  FeO.  SO.  HO,  +  6  HO)  =  278. 

Aud  the  «M)utvalciit  of  chlorine,  w  Raid  tHifore,  at  36. 

978  of  protosulphate  of  iron  wtU  exactly  represent  '.i6 
of  chlorine. 

16.  Take  therefore  ^78  grains  of  cry «tallized  prutosulplmie 
of  iron,  perieetly  vlean,  aud  previiwxly  dried  by  pressure 
between  folds  of  blotltng  paper,  or  moistened  with  alcohol, 
and  leA  to  dry  in  the  air  until  all  utlour  of  alcohol  has  dis- 
appeared, and  dissolve  these  27S  grains  of  protosulphalo  of 
iron  in  water  atrongly  acidified  with  sulphuric  acid.  Dilute 
this  solution  with  water,  so  (hat  it  may  OQCUfij  <be  iiAniac  «X 
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3610  gnunM  oC  Wktcr.  IDUO  grninii-iiiewure  of  ttiis  BolutMo 
will  tlK^n-fort-  nml&in  77  grunx  of[irot4Mulpliate  of  in»i,  and 
will  actonliiiijly  corrp»iiunJ  to  10  gnina  of  chlorino.  Whi'o 
only  iMtv  experinwrnt  U  coiiieoipUted.  77  groins  of  crjrRUUtied 
pnilosiiljiLiali;  of  iron  may  he  at  ouce  diaaotved  ia  w«Ur  mi 
acidilk-d  nitli  suljiliuric  acid  ;  and  this  is  tli«  protomlpltato 
of  iron  Wat -liquor. 

17.  Woigh  now  100  gndne  of  tbe  chloride  of  limo  under 
^xaininnlion  and  (UmoIpo  ifaenii  W  before  ilieotion«<d,  in  a  gliuH 
marrar  with  n  Kufficient  quanti^  of  wmlcr,  to  thai  it  in«y  oc- 
uujiy  tile  Imlk  of'JOOO  gratDB  idoosuto  of  wnlrr,  pour  halfuf 
tliia,  Danic.-I}'  1000  gminx-iacMurC,  into  nii  alkatiuietvr  divided 
into  100  part-i,  L-ucli  iti'grM  of  wliirli  will  tli^rvfore  coDiain 
half  a  grain  of  chloride  of  Uine,  Pour  gradually  tbe  cldoride 
of  lime  IVom  the  alkallmeter  into  a  precipitating  glaas  coit- 
taining  'iOOO  grains-measure  of  the  ti«t-»oliition  of  proto- 
»iilpliaie  of  iron  above  alluded  to,  Btirring  all  the  while,  until 
it  ij  oomplctely  coiiTcrii?d  into  prrsulphatc  of  iron,  wfaicli 
nifty  be  nsccrlaiocd  hy  means  of  strips  of  paper  previously 
dipped  iiito  a  solution  of  red  prussiate  of  potash  (ferricya- 
nurr-l  of  pota^ium),  and  ilrit^,  more  chloride  of  lime  being 
added  as  long  a§  a  blue  »tain  is  produced  by  touching  |]i« 
red  prussiate  oi"  potsidi  test-paper  with  a  drop  of  the  solu- 
tion of  protosutphatc  of  iron. 

18.  The  <|iinnlity  of  chlorine  contained  In  tbe  chloride  of 
lim«  under  cjuiniitiation  is  c»timaled  as  follows  ; — 

SJnce  1000  grniiL^- measure  of  the  protosulpbato  of  iron 
te»t-)iquor,  into  wlijch  t]i«  M>luti»n  of  chloride  of  time  JB 
poured,  contains,  as  we  »aid,  77  gnunn  of  pmtosulphate  of 
iron,  and  correspond  to  10  of  chlorine  ;  and  mhcc,  en  tlie  other 
liand,  1000  graiiis^ measure  of  the  Kolution  of  chWide  of 
lime  in  tbe  slknlimcler  coalain  fiO  groins  of  chloridv  of  hate, 
that  is,  ^  grain  of  tlut  inibstiuicc  to  each  division  of  the  ilUui> 
limetnr ;  let  an  .lupjiose  tliut  tbi^  iiusniity  of  ehlorid«  of  Ibus 
employed  tu  peroxydiM  the  iron  of  the  1000  gnuns-mewsarv 
£/ />rot06uIphAtc,  amount  to  90  divisions:  it  i*  evident  that 
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the  Bolution  coBtftiiuHl  iH  grtuae  of  chloride  of  lime;  sod  ir 
thuno  45  graiiu  nl'  <^l]Inrii)c  of  limr,  contiuned  the  10  graioa 
of  ehloruw  m'cnMiuy  to  pcroxyiJiKp  Ihir.  iron,  100  grains  of 
tlie  tmxM  dilon<l«  eridenlly  contain  22.^2  gmina  of  chlorin«: 
TUb  nkulalioD  may  be  mtililj  dTeutvd  by  dividini;  1000  by 
half  the  DDmber  of  the  di^  uiioDS  |iaured  iVuiii  tlic  alkutimetCT  ; 
th«  liair  of  90  being  4S,  dividing  1000  by  45  in  22.22. 

19.  Thciv  arc  vtitcr  melhodH  of  diL-lernuuSng  the  ninoitut 
of  chtnrinc  in  chloride  of  lime,  but  the  two  ezperiiaenl* 
which  wc  hnvq  n'lnl<-d  gire  tin;  moat  nccumte  results,  from 
the  cimitndtBnpe  Hint  this  tc<l -liquor  of  nrwnious  acid  and 
oT  protosulphatc  of  iron  am  not  bo  liabU;  to  bccoimt  ultcifil 
MB  that  rmployod  in  other  iinictrf.tMt. 

^0.  'Ilin  hcMt  wnjr  of  pri!)Ktrittg  tbi:  pnitomlphntnof  iron  for 
the  cxperinitrnt  mentioned,  (.■onsiKts  in  |K>imng  dilut«  xul- 
pharic  acid  njKin  clean  iron  nnitg,  npplying  hrnt,  filtoring 
lbs  hot  Mlution,  and  nddiiig  alxiut  twi<-i-  its  own  bulk  of 
alcohol.  Tlie  |>rcdpitati.i  «o  produced  in  pun-  protosiilphaic  of 
iron,  whioh  niiint  be  oollectL'd  on  u  tiller,  wiuliril  with  aloobolt 
and  ilricd  by  cxposture  to  llic^  uir  uti  ii  sh<%t  nf  blotting  papOTt 
until  it  Tin  longer  tiniclU  nf  aloohol.  It  mant  be  kept  in  well* 
closed  bottle*,  to  prevent  it*  beeomin;;  p^roxydiitcd. 

21.  In  the  Archiri'-ii  of  Phariimey,  the  following  oonvonicnt 
tot  for  chloride  of  linie  is  giren  :~ 

I  •*  The  properties  indicated  by  copper,  when  acted  on  by 

^HMqnicliloride  uf  iron  disjolveil  in  hycii'ochloric  aetd,  aa  stated 
^^Bgr  Fucbs,  may  be  applied  a*  n  tent  fur  chloride  of  lime.  . 

"  An  nocuralcly  wi-ighcl  iiuanlily  of  chloride  of  lime  ia 
inf\tK«l  in  water,  and  a  ralutioii  of  recently  prepared  ininple 
chloride  of  iron  then  added  in  exciw*.  No  chlorine  if  tn-olved 
dnrinj;  Ihia  operation,  but  a  quantity  of  oxyd>'  of  iron  i»  formed 
ejcaetly  corresponding  to  the  contents  of  chlorine — hydro- 
chlnrie  aeid  is  th«n  added  in  exeean,  a  wdgh«d  piece  of 
copper  pal  into  it  and  the  liquor  boiled,  until  its  duT^i  cc^dcut 
e^gta  iot»  a  paie  jeilowiab  greeo,  wilbout  turttuMt  (AvtiKfc- 
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tioB.  The  copper  it  lli«it  washed,  ilri«l,  wdglied.  and  the 
<liuuQtitj  of  cblorino  calculUied  from  the  loss  of  weigh! — 
64  of  copper  in4lic«ting  35.4  of  chlorine.  Such  an  experi- 
nunt  IS  executed  in  frotn  one  to  two  hoan,  and  i.i  bent  per- 
formed in  a  small  retort,  heated  in  n  »oA  batfa,  with  tbe 
neck  arranged  perpendicularly." 


CHLOROFORM. 


1 .  Some  yoam  ago  M.  DumsB,  in  distilliog  chloral  (a  product 
of  the  action  of  dr/ chlorine  upon  anhydrou.-i  utoolial)  with 
milk  of  lini<%  obtained,  uf\er  due  purificatiuti,  a  cotourleu, 
oily,  volatile  liquor,  of  an  ethereal  odour  and  of  a  fruity  tatlt, 
rawfnbliiig  (lint  nf  u  lierguinut  ])ear,  it  in  chlaroform :  which, 
at  firat  looked  upon  ua  u  subsUuicc  of  mere  Kttrniitic  im- 
portance, baa  since  become  an  cxtcnsirely  manufactured 
article  of  commerce,  as  the  best  and  most  cffcctaal  aneBstbeiuc 
agent. 

2.  It  is  to  be  dq>lorcd,  however,  rhat  a  suhetance  of  ^snoh 
value  aliould  be  in  many  instances  rendered  poulively  dan- 
geraua,  or  even  deadly,  by  car^eaMien  in  !la  maoulactare. 
owing  to  wlilcli,  iiupuriiiea,  which  might  otherwiM  be  easily 
avoided  or  removed,  are  auflered  to  coutamiiiate  it  Mine- 
times  to  such  au  extent  u  to  render  it  either  ineffectual  or 
poiaonouH. 

3.  l>r.  Letlieby,  who  carefully  inTcstignted  the  action  of 
chloroform,  says  that  in  every  case  where  the  action  of 
particular  xamplcji  of  chloroform  was  found  to  be  irregntar. 
Mime  prirn:iplc  fon.'ign  lo  its  true  composition  wn#  detected' 
Among  ilic  in-inciplcfl  nioBi  frequently  met  with  were  alcohol, 
aldt^hyilo,  free  hydrochloric  and  hypoclilorous  acids,  and 
aome  of  the  compounds  of  melhule.  The  latter,  in  his 
ofrfnioii,  ore  exceedingly  poiaonotu  in  their  action,  and  Ik 
r^gretg  th&t  we  have  no  mAy  mcaxia  of  duooveriag  the 
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frctOKX  or  of  rre«ing  ciilorofona  from  tticni  Tbe  othen, 
however,  uv  not  so  bannlcM  as  nughl  be  iigppoeed.  Chloro* 
form  conlaining  only  asnudl  amoant  of  alcotiol,  hy]joclilon>u» 
or  bTpocliloric  acid  will  create  a  good  deal  of  irriiatioii 
and  a  aubwqueot  de|ipeisIon,  foreigu  to  lit?  wtiaa  of  pure 
dilorofavm.  Tlie  following  ih  llie  mode  of  detertiDj;  tlies* 
iinpurilJtt  which  Or.  Lelltcby  bns  iidupti-d: — 

"  1.  Alcohol  hi  olXeii  recognised  iit  onci-  liy  tin-  niilkiiie^sof  the 
ti({utd.  If  it  «xiHts  to  the  extent  of  froin  thirty  to  fifty  jK-r  c«nt. 
(and 2 have ofleii  di-ti^cti'd  iu>  much  lu  thixlithr-  fip<fifir  gravity 
of  the  Miiiple  fjilU  much  below  1.496  innd  when  n  drop  of  il 
■■  let  fall  into  a  little  w«ter,  instead  of  sinking  ft»  a  clenr 
pellucid  bead,  it  fall*  through  thi<  water  o^  an  opaque  pearl; 
drop.  On  shakiDg  it  in  the  water  the  mixture  becomes 
milky,  and  it  requires  a  long  time  for  the  chloroform  to 
BuMde  perfectly.  After  it  lia§  done  so,  it  may  be  observed 
that  th«  original  bulk  of  the  chloroform  hti><  dimini»lio<I  ;  in 
fact,  the  alcohol  has  heen  dLuolved  oul  of  it,  and  it  hai> 
ahruuk  accordingly.  lu  this  way  wt?  can  often  determine 
the  amonut  of  the  alcohol  present.  Tidte,  for  example, 
about  thirty  drops  of  the  *ui>[icctLil  chlorofurm,  put  it  into  a 
narruw  tc.-it>tubv,  mark  the  leviJ  at  which  the  liquid  aiandts, 
then  add  aliout  two  drachma  of  ilistilli-d  water,  and  shake 
tbem  well  together.  On  allowing  thrm  to  rent  for  an  honr 
or  »o,  the  chloroform  will  collect  at  the  bottom  of  the  liijuid, 
and  we  con  then  di»covcr,  ttom  the  diminntion  in  it«  balk, 
the  amount  of  alcohol  dissoWed." 

Dr.  Lcthehy  thinks  that  much  of  the  chloroform  now 
used  in  America  in  conluiatniite<]  with  alcoUdl  g  for,  accordiog 
lu  tli«  report  of  Pmfiwmr  Mcign,  it  hait  tliv  tow  «]>.  gr.  of 
lASOi  and  be  put«  it  whether  this  may  nut  be  one  of  the 
reaaooa  for  tlw  uRMtiniactury  accounts  which  have  come  from 
:  country. 

'S,  AUeiitfdt  in  anothi-r  .lubstance  which  moy  be  oec«* 
Jonalljr  met  with  in  chloroform.     It  ia  reoognixcd  br  its 
action  00  (he  h/Jratetl  ozfde  of  »\v«t,  »n<V  Vj  v\>> 
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roulcring  a  little  I'tquor  potascae  of  h  brown  colour  wli«n  it  is 
iicnted  with  it.  I  am  not  eurc  that  it  ocmurionti  anj  iiijurioua 
influeDce  wliea  it  ii  inlmled  witli  llic  ctilorofonn,  but  it  is 
likd^  to  he  coDvert«il  into  aastic  acid,  and  this  is  suDLirbat 
of  «D  iiTitaiit. 

"  3.  ffydrochlorie  acid  is  a  very  common  impiiritjr  of 
(^hlnrolorni,  and  it  often  exitU  in  it  to  a  wrj  con»il«Table 
rxtcnt.  A  (taniple,  which  was  fiirni»hod  to  ttu-  Loiulon  Iloa- 
pital  u  dhort  time  since,  containci)  ns  miicli  as  fifty-throe  per 
L-cnt  of  frro  hj^drgcliloricadd — a  quantity  which,  in  its  gnwenna 
Ktnti!,  nmount^i  to  500  per  cent,  of  the  bulk  of  the  l>i|aid 
chloroform.  This  sample,  on  attfOipting  to  u»c  it,  gave  riie 
to  the  niiMl  distressing  nymptonts,  ocrusioning  cougli,  dilTi- 
eaUy  iif  breathing,  a  tiighl}'  ■.■ongi-Htcd  countenanct^  folluwml 
bj  rapid  pro«lrntion  of  the  vital  powcn^  with  nbuMt  euopleta 
colhipso.  If  it  lind  fallen  into  the  liiuiil*  of  an  inexperienced 
opemlor  it  wauld,  ivithuut  iloubt,  have  jiroduced  fatal  dTvcia. 
Clilorcifurm  containing  this  ui-id  h.ti  often  an  irritating  odour. 
It  reddeuH  litmus  pnpr.r,  oiid  givi's  ri.'W  to  a  white  prccijRtatu 
wtieii  it  in  dhakcn  with  a  solution  of  nilrati-  of  ailvrr. 

"  4.  ffi/por/ilorous  arid  may  be  detected  bj  ita  odour,  bjr 
itn  n-ddcning  and  then  partially  lilcnching  a  piece  of  litmn^t 
paper,  and  bjr  it*  givingawhite  precipitate  with  tlie  si>lutiun 
of  nitrate  of  -lilvi-r. 

"  5.  Jl^drochhrie  elbtr  may  very  uAcn  be  rc'cognizcd  in 
L'hlorofomi.  It  U  discuvi-ri-d  by  shaking  the  cliloroform  witb 
water,  then  decanting  the  hitt«r  and  distilling  it  from  a  wat4:r> 
bath.  The  odour  of  tJie  liydroctdoric  ether  is  very  evident 
in  the  portions  which  first  comi^  over. 

"  6.  CompouHdt  of'  mettiidf.^ll  is  to  be  regretted  that 
Ih^se  daugerous  compuuuds  are  not  to  be  detected  very  eanly. 
On«  of  the  best  signs  of  thtrlr  presence  !s  the  effect  wliich 
llioT  proJuoe  upon  the  animal  syfltem.  They  occasion  a 
peculiar  throbbing  heudiiclie,  and  a  rapid  prostration  of  th« 
vital  powora.  These  effects  may  often  hv  observed  when  lite 
tjJihmfono  is  onJj'  MDelled  for  a  Utile  whil«  ;  and  I  have  no 
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doubt  Uuit  lh«7  are  ver/  freqn«nlW  the  caiH«  of  lli«  di»c«ta- 
fort  which  to  oRen  follows  upon  the  lue  of  ccTt«iD  saiupUts 
of  chlorofortQ. 

"  It  is  foreign  to  the  otijcct  of  Ibi*  communication  to  point 
Out  thtt  MutTtxa  of  tlwKC  impuritin  ;  bat  it  may  not  be  out  of 
plane  to  make  a  hriet  rcCtynnct:  U>  n  mode  nbcrvby  Ihvy  may 
be  got  ri<l  <if.  Wa.ih  tli<!  chlorofcirni  ttinrc!  or  four  tiincn  with 
itM  own  bqllc  of  water,  <lcciint  the  wut<?r  currfiilly  nfVr  racb 
i^Minitioa,  thvn  introduce  it  into  u  r«lort  with  about  four  or 
five  tiroM  it«  balk  <^  powdfired  quicklime,  and  cAntfully  distil 
it  by  mcaiM  of  n  water  or  ;it(ruin>batli.  The  chlomfonn  thus 
obtained  will  be  gnnemlly  ((iiiti'  purv  ;  nn<l  it  ehonid  hare 
tfae  following  proptrrttcii  :— 

"  I.  It  HfaonUI  be  perfectly  fix-e  from  opacity. 

"  3.  lb  specific  graTity  nhould  he  near  1.4!M). 

"  3.  Il  nhould  neither  redden  nor  bleach  liinitu  ])aper. 

"  4.  It  should  not  become  opaiiue  wheo  it  is  dro])|)e(l  into 
wmier 

"  5.  It  iilKKild  not  oecadion  any  whitening  witli  a  goltitton 
of  nitrate  of  silver. 

*.*  6.  It  should  not  whiten  or  coagulate  the  white  of  egg. 

"  Tlie  taat  two  are  Ycry  important  test*,  and  they  are 
eauily  applied.  The  white  of  e|i:g  should  be  need  aa  it  is 
obtained  £roia  the  raw  egg ;  and  a  little  of  it.  say  as  much 
in  bulk  ai  a  pea,  is  to  be  dropped  into  the  chloroform  and 
allowed  to  reniuin  tbcre  fur  an  hour.  If  any  uIl-uIio)  is 
pnswnt  it  will  whiten  it." 


Id  addition  to  the  above  tests  of  the  purity  of  chlorofonn 
M.  Acar  girea  the  following  : — 

7.  Clilorofono  should  not  only  be  free  from  opoci^,  but 
it  must  be  ootoorlcss  aliwx. 

8.  It  should  be  pomjtlelely  soluble  in  alcohol  and  in 
Kulphurie  ether. 

Tbei«  is  etiU  another  test  whicb  is  roaaaaoKaitiA.,  Viav 
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from  the  ob>«rvalioM  of  Kwskf  it  sp[>e«n  not  to  b«  rei; 
li'ustwortby  i  it  is  M  foUowa  a — 

9.  If  «  drop  of  chloroform  be  pouivd  irtto  n  mixton^  oon* 
siatiog  of  equal  jwrls  of  oonoenlrAlc^l  sulphuric  acid  of  spe- 
cific grariij  1.847,  aod  of  water,  whkh  mixtucv,  w1i«q  ooM, 
has  (t  specific  en*ity  of  1.440,  it  ^uld  &U  to  the  boltran  of 
tho  veascL  If  it  eitbw  AoaXa,  or  rcmaiiis  sospondcd,  it  con* 
taina  alcohol.  Kceeler  has  indicated  a  soorce  of  error  ;  h« 
Rl&ti<8,  that  a  mixture  of  aloohol  and  of  cUosofonn  wbcD  drop- 
ped into  the  abore  teat-Uquor  it  sepantAs,  after  stirriDg,  into 
chloroform,  which,  on  aocoaat  of  its  being  almost  ioMloblav 
rcmaitia  at  the  bottom  of  the  Tcesel,  vbibt,  on  the  eontraij, 
the  alcohol  fs  disMlved  in  ilie  liquid  above  it.  li^  on  the  OOD- 
tnuy,  tbc  liquid  is  not  stirred,  tbe  iiopa  may  float  on  tbe 
Korfncc,  and  the  best  chloraforni  may  lliin  appear  iapur«. 

to.  l*ure  chloroform  it  not  inflamiiiable  ;  if  it  oaa  be  in- 
flamed, the  presence  of  alcohol  or  ether  may  be  mupected. 

II.  Chloroform  has  Istcljr  been  employed  bjr  M.  Dutrem- 
blny  as  a  snbstitute  for  stctuxi  for  working  engine*. 


CHOCOLATE  AND  COCOA. 


1 .  Chocolalo  is  a  preparation  of  llie  eocoo-nut,  obtaiaed  by 
grinding  tho  nuts,  previuusly  n>iute<I  uikI  sliclled,  in  an  nppa- 
ratun,  which  consi^ta  <!itli«r  of  n  fltit  stone  witli  a  5leel  cylin- 
der, or  of  conical  atone  rollcn  revolving  on  a  circular  tabic 
of  the  aamo  matexial,  or  of  a  mill  of  a  peculiar  eonstmction. 
The  mill,  or  the  stoDcs,  are  lieat<'d  to  about  212°  FBhr^  and 
the  roasted  and  shelled  cocon-nuts  are  submitted  with  sugar 
to  tlie  griuding  operation,  by  which  th^  are  reduced  into  « 
syrupy  mnju,  which  is  rcceiTed  iuto  moulds  of  various  shapes, 
in  which  it  liardens  in  cooling. 

3.  Derides  eocoa-nuts  and  sugar,  the  manufacturer  gene- 
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lally  adds  aonw  tirvw-not,  man)'  pereons  preferring  the 
ebocolal«  so  prepared)  because  the  oil  or  butter  of  cocoa  ie 
thereby  rendered  emulsive  and  more  digestible.  Tlie  pre- 
paration known  a.1  eocoa-powder,  or  cbocoIaUr-ifOwder,  when 
genuinf,  coniiKti  only  of  oocoa-njbs,  sugar,  and  arrow-root, 
mixrtd  and  graimd  togetber,  and  tben  pulverixed,  by  puwMng 
the  maw)  through  ■  grating-mi tl,  and  cooling  it. 

3.  Chocolate,  as  v/vll  UM  iiotou-fiowilrr  or  flnkois  pivpnn-il 
as  abore  said,  is  one  of  the  niciKt  jirnlefiil.  nourishing,  and 
easily  digestible  articles  of  food  ;  it  belongs  to  the  claes  of 
pecfeci  aUntentary  subetancc-fi.  Unrortiiniit«ly.  howeveT,  many 
of  ttie  pfcparatioBS  of  llie  cocoa-nut,  sold  under  the  name  of 
eboeolate,  of  cocoa  flakes,  and  of  chocolate  jMiwder,  consist 
of  a  moat  diaguaiing  mixture  of  bad  or  miuty  cocoa-nula, 
vrilb  tbeir  ahelhi,  coaru)  sugnr  of  tlie  very  lowest  quality, 
graund  with  potato-Btarcb,  old  sea-biscuits,  coarse  branny 
flour,  animal  fat  (geaeraUy  tallow,  or  even  grearea).  I  liave 
known  oocoa-powdar  made  of  potato-starch,  rooiat^ucd  itith 
■  decoction  of  cocoa-nut  shclis,  aud  sweetened  with  treacle  i 
chocolate  nindi.-  with  tlie  tome  matei-iaU,  with  ailditions  of 
tallow,  and  of  oehn'.  I  have  also  met  with  cliocolate  in 
which  briek-diut,  or  red  ocfarc  bad  In^eu  iiitrodnced  to  the 
cxtont  of  12  per  cent. ;  another  munplc  contained  22  per 
cent,  of  peroxydc  of  iron,  the  rcrt  being  starch,  cocoaDDl* 
with  their  sheiU,  and  tallow.  Mcs<ts.  Jules  Ctarnier  and 
Hard  assert,  that  cinnabar  and  red  leivd  have  been  found  in 
MTtain  samples  of  chocolate,  and  that  serious  accidcnt»  bud 
beeo  caused  by  that  diabolical  adulteration. 

4.  Genuine  uhaeoUi«  is  of  a  dark  brown  colour;, that 
wfaieb  baa  been  adultuntled  is  generally  reildi-r,  though  this 
brighter  hue  is  iwroetimCM  given  to  exevUcnt  ehoctilate,  es- 
pecially in  Spain,  by  mcann  of  a  little  annotto.  lliis  addi- 
tion is  nnnhjvctionnble,  provided  the  annotto  in  pure,  which, 
bowerer,  is  not  alwayx  the  case.     (Seu  Annotto.) 

&.  Genuine  chocolate  should  dissolve  iti  the  numvVk  trvVb- 
ont  griitiness,  it  ehoutd  Jeare  a  peculiar  Kiia«l\(n\  cS  lttA\- 
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DcAi,  and  iin«r  boiling  it  with  «raler,  the  emulsion  slMmkl 
Dot  furiD  ft  jcllv  wh«n  cold  ;  If  U  4oea,  starch  or  floar  i» 
pnMott.  The  ftdmixturo  uf  flour,  or  of  atardk,  laonovM-, 
BMj  bo  rcadiljr  detect«il  hy  tke  Uuv  cukiur  which  U  inparlcd 
to  the  dccoclion,  a(W  cooling,  hy  BoluUoa  of  iodin«. 

6.  BrieA  AM  uul  o(h«r  mrtiy  matter*  are  detected  hf 
incin«rfUing  a  given  wnj^lit  uf  tli«  cliovolatc  or  cocoa  under 
viamitiatioa  :  the  impiiriti«ii  r<unaiii  ■roooK  the  aabeis  *^ 
m»j  be  eadiljr  rMognized.  T)ii;>  luluUcrutiuu  is  alao  reAdit/ 
detected  bjr  (crating  500  grain*  of  the  chocolaW  to  aa  fis6  a 
powd«r  aa  powdbti^  throiring  it  into  nbniit  halfii  pint  of  cold 
water,  stirring  tlu:  nholc  brislcljr  for  nbout  ten  minutr-s  Uwr- 
ini;  it  ut  rwt  for  about  two  oiiniitcn,  and  docanling  the 
Mupematanl  liqiinr.  Tho  e-anh^  aialtcT  will  then  have  aub- 
sidcd,  nnil  nill  bv.  k-ft  an  wi(lin>rnt. 

7.  The  prcaoDCc  of  animal  fat*  niny  bo  detected  bjr  the 
palate,  for  the  cbocoialc  goDerallj'  has,  in  that  caae,  a  cheeay 
flavour  ;  or,  when  common  butter,  or  oil  baa  be«u  added, 
it  haa  a  ranciil  Havour.  This  ia  quite  eharaoterietic,  (or 
butter  of  cocoa  alwu/s  reuiainti  perfL-ctl/  sweet. 

8.  The  prtwencA  of  animal  faia,  or  of  tnU,  may  alw  be 
recognixcd  b;  saponiryin^  u  ixtrliun  of  t)i«  diocolate  aa  fill- 
li>wn  : — Rasp  about  2(XX)  gmiii.*  of  the  chucolate  under  ex- 
luninntion,  and  boil  llietn  with  wntrr  and  Mme  catutic 
{Mitonh.  When  the  fat  ho*  fiBpniiifie'l,  ililutC-  tlio  inau  whb 
a  fufltcicnt  quantity  of  water,  and  Alter  three  or  four  limea. 
Thi^  milky  tiltrnte,  which  i<  in  fact  a  mIuiIoq  of  soap,  should 
now  Ix!  iiupcraatural^  with  nitric  acid  ;  ihis  will  separate 
the  fat,  which  wilt  float  on  the  liquor  aAer  cooling.  It 
way  then  be  collt-cted  on  a  filler,  am]  im  ruhlung  a  small 
portion  of  it  Ijrtwi'eii  ilic  fiun'-'r",  t!"'  odour  will  generally 
indicata  its  origin ;  but  niure  tjfleelually  ntill,  by  beating  it 
in  a  Rranll  cajwuh;.     I'ltn-  biiiti^r  uf  i'ocdjl  litut  nu  odour. 

9.  Or  thi;  chocolnlc  may  Iki  i'xhnu!<tt'<l  by  nulpburte  ethcr, 
altd  bj  evaporating  it  the  fat  will  be  left  bcliind,  and  may 

then  be  ideati&ed  aa  we  just  tud. 
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If  tlic  diocolatc  has  twen  mixed  up  with  ibe  ffrovnd 
^rlU  of  the  coooa-nnt,  the  use  of  the  microscope  id  the  beat 
way  of  detecting  it  Or,  after  having  treated  a  giTen  por- 
tien  of  the  chocoiale  by  ether,  the  reiiiduum  may  l>e  ex- 
jMOMed  by  hoi  water,  which  will  extract  all  the  soluble 
portioos  and  leave  again  a  residuum,  iu  wliich  Uie  ^luirp 
•picult*  of  the  ground  huaks,  IT  any  be  present,  may  l>e 
readily  hco  with  llie  help  of  a  Dxagnlf^'ing  gUsi. 

11.  The  prcMDce  of  cocoa-nut  ahella  in  chocolate  appean* 
to  be  iojurion*  to  health.  Dr.  lire  rdates  in  hij  l>iclionary 
of  Arlis  MnnulWturcti,  and  'Mines,  that  sampler  of  choculutrj 
mailc  at  the  ViclunUing  Yaiil,  Dcptford,  for  the  uae  of  the 
Boyal  Nary,  and  maniitaclured  by  the  Gorernmeul  Cliocu' 
late  Mills,  were  sent  to  him  for  examination,  by  order  of 
Ihe  Lords  of  the  Admiralty,  undc-r  the  fulluwing  drcuin> 
Btaaced : — 

For  Mnnetifne  tJie  cboctdate,  il  wimld  upjieut',  Imd  bran 
dintributctl  to  uulors  and  coovicta  for  tlieir  hrcnkfiitit,  at  the 
rste  of  oDu  otince  daily,  whtin  iievcTnl  of  ihc  men  complained 
of  it>  producing  stckoect*,  vomiting,  purging,  and  oilier  ill- 
DcMs  and  a  few  cases  lerminttted  fatally.  A  caniful  exami- 
natioD  of  tlie  cliouolate  failed  in  detecting  any  imparity  or 
deleterioiw  »ub<lancc,  except  that  Kome  gritty  matter,  inca- 
pable of  mixing  with  wali^,  and  wliich,  on  closer  examination, 
was  found  to  coniiist  itf  minute  opiciilie  of  tlic  cocoa-b^u 
kuHfci),  whidi,  when  swallowed,  became  lodged  iu  the  villous 
cost  of  tbc  stomach  and  bowels,  where  they  creuti'd  irrilutiou 
and  all  the  aymploma  certified  by  sevt^ral  uuvul  Nurgennn 
It  was  obviuua,  observes  Dr.  Ure,  that  from  tlie  intKiIuble 
condition  of  Ihe  chocolate,  it  could  be  of  tittlo  uae  ax  aa 
article  of  food,  or  as  a  demulcent  aubatitute  for  milk,  and 
that,  in  fact,  three  fourths  of  it  were,  on  tbi«  ocouunl,  aa  Jn- 
cBectirc  article  of  diet,  or  were  wmtcd. 

12.  In  France,  the  chocolnlc  pa^tc  has  usually  a  little 
vanilla  incor|)orated  with  it,  and  a  coDSidetabVe  <\u&n!nx.';  t:^ 
gagar,  which  rarien  frotn  one  third  of  ita  weVgUt  Vo  ei\Q.«^ 
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CKROMATE  OP  LEAD. 


partit  and  one  pod  of  vaniU»  i»  noid  to  be  ntfltdent  to  flmvoor 
one  pound  &nd  »  balf  of  vhocnJntc.  Pure,  geaiuDe  cboco- 
Ia(e  improTM  in  its  flarour  by  kiwping.  wliicli  U  tlie  reverse 
ivilh  bnd  or  adnltcratcd  chocolalv,  but  tlw  rauat«d  beans  9000 
tow  their  aroma  if  leA  cjcpofod  to  the  air. 

rl.  ChroDMtc  of  Irad  is  a  Ane  yellow  pigment,  whicli,  u 
found  in  coouuprcB,  h  oflen  adulterated  witli  tnlphate  of  lead, 
sulphate  of  ban/la,  talfihaU  of  lime,  sometimes  to  an  enonooOS 
extent,  Curhtinait  of  lead  and  of  lime  liave  alflo  been  oaad 
for  that  pur]ioie^  but  M  on  tnatintr  tlie  cbroraate  of  lead, 
udultiTated  with  tlin  hitter  subntimcesi  by  an  acid,  an  eStar- 
voACcnc«  iti  immediately'  prodiii^i'il,  Itctraying  the  presence  of 
a  carbonate,  thi»  fraud  may  be  nt  unce  drtoctcd.  Thi«,  how* 
ever,  i«  not  the  en«  with  cither  tulphnta  of  baryta,  or  of 
lead,  or  of  lime,  and  thme  eobstaners  occonlin^ly  an;  aloxnt 
exelurivelf  onployed  for  that  purpose,  especially  tiilpttate  of 
iiiQe>  which  is  said  to  render  the  yellow  colour  of  tbo  cbro* 
mate  more  vivid  and  more  mellow  at  the  same  time.  The 
pigment  void  under  the  name  of  Coloyite  yellow  conaistfl  of 
25  parts  of  chroraate  of  lead,  15  of  sulphate  of  lead,  and  60 
of  Bulpbatc  of  lime. 

2.  The  preMMice  ot  sulphate  aflimt  may  be  detected  in  the 
following  niBimer: — a  [lorlion  of  the  nuupccted  cliromatc  u 
first  reduced  to  I'm*-  jiowdcr,  and  thoroughly  mixed  with  one 
fourth  of  its  weight  of  finely  pulvcriiod  charcoal,  and  the 
whole  is  to  be  calcined  in  a  covered  crucible.  Under  this 
treatment  the  sulptifttc  of  limev  if  any  be  present,  irill  be  cod- 
cerf^iiitosulpburctof  calcium,  and  on  treating  the  residunm 
with  dilate  mariatic  acid,  n  ^kei^gagemcnA.  ot  iM.\^UuT«tted 
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hjdrog«n  will  take  place,  easily  rcc«gDixable  liy  its  odour 
(tlukt  of  rotWn  eggs),  llie  wbolo  should  (hen  \k  thrown 
npon  ft  filter,  and  to  the  Hllr&te,  which  hoft  h  gny;n  colour, 
atnraonia  is  added,  which  will  precipitate  all  except  th«  lime. 
The  whole  is  again  Ihrown  upon  a  filter,  nnd  if  oxalate  of 
amiDooia  he  now  poured  into  the  filtrate,  an  abundant  preci- 
pitate of  oxalate  of  ItnM  will  be  produced. 

3.  The  analysis  of  chromate  of  load  mnv  be  performed  as 
follows  :  Itaring  drat  reduced  the  chromate  of  lead  into  very 
fine  powder,  hydrocUloric  twid  is  poured  upon  it,  and  the 
whole  19  Unleil,  alcohol  being  added  at  the  same  liroe,  in 
order  to  eonrert  the  nliromalc  of  lead  into  chloride  of  diro- 
miuin  which  reauttn!)  in  oolutlon,  and  Into  chloride  of  lead 
wliieh  remains  In  an  iuaoluble  elate,  alonf:  with  any  sulphate 
of  lea^  of  time,  or  of  baryta  wb);:lj  may  be  present  These 
insoluble  snbatancea  are  eullcctL-d  on  a  filter,  washed  with 
dQuI«  ifpiritii  of  wine,  dried,  and  weighed.  The  filtrate  wliich 
coutain.4  all  the  chloride  of  chruniiuui  is  iben  boiled,  and  am- 
monia U  ])ciurud  into  the  hot  li<|u<>r  and  heated  with  the  ammo- 
nia, ontit  tliv  whole  of  the  chromium  in  precipilutc^d  in  ihi; 
state  of  hydrate  of  oxyile  of  ehrouiium  ;  tlic  supernatant 
liquor  is  then  colourle™".  This  hydrate  in  eollected  on  a  fdter, 
frashed,  dried,  nnd  carefully  igitit<-d  in  u  weU-clo§ed  platinum 
cmcible,  and  then  weighed.  40  graini*  of  oxyde  of  chromium 
^  52  of  chromic  acid,  and,  consequently,  164  gnJni*  of 
chromate  of  lead. 

4.  Supposing,  therefore,  the  cbromntc  of  lend  submitted  to 
■nalyus  to  hare  been  pure — since  1 64  grains  of  chromate  of 

(PWJ,  C,  O.)  contain 

Oxfdo  of  lead  (nO)     .    .    IIS 
+  Cbromio  add  <C;  0.)  «S 

1A4 
reralls  obtained   by  the  utaly^ft   iX  tWv  (xv^ttn^ti 


40  ((nuns  of  M9K|uioxy<lc  of  chromium  prvcipitotMl 

bj  unmoniB,  corr««ponding  to  efaromio  ndd     .    AS  fcniiu. 
IWgntina  </t  diluridc  of  lead,  inaolulib  Ln  diluU 
alcohol,  coDBUting 

Oflcud       104 

•f  cblurine 


Aod  corresponding  to  ox  yds  of  lead  (PbO) 
Chromnte  of  \mi 


Coatviiucniiy,  if  the  rtuitntity  of  cbrt>iuut«  of  lead  suIk 
inittml  to  rixntntiiuticin  ww^  for  rx&iii]ite,  -Hi  ;;runs,  the 
operator  (.hoiild  obtaiTi  on  the  one  liwid 


8ciH)uiox}^de  vf  chromium 
CUoridu  of  lead       .    .    . 


a09gn[iu 
10.00     „ 


Or,  in  otlurr  wordfi,  t^acli  k'^'^  of  clipomale  of  lead  o|>eT«: 
ugKiii  should  yield  0.:^4  gi'uiii  of  oxyde  of  chruniiunt,  and 
0.4  gnun  of  chloride  of  li^ud. 

5.  Before  treating  tlic  rliromatc  of  lead  by  murintio  acid, 
as  before  said,  it  Abould  hn  rciluccd  into  extremely  tine  powder 
hy  lerigatioii ;  if  llii§  precaution  be  neglected,  some  poriioiii 
may  eacape  deeomposition. 

G.  Cliroiuate  of  lead  has  Bomotiincs  been  adult«rat«d  with 
sUtreh,  but  this  A'aud  may  be  readily  estimated  by  the  loa« 
wliicli  it  sustains  wbcn^  H(roii»ly  calcined  in  a  erucible,  an 
odour  of  burnlnj;  vegetable  matter  being  perceptible  durii^ 
the  igiiitiou. 
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CHROMATE  OF  POTASH. 

1.  Nealral  chroinate  of  potaah  is  au  imporinnt  salt  us 

for  the  preparation  of  all  the  other  cbromales,  mid  e?<]iceialiy 

f/i«t  o/leml.    Vani  dironiate  of  polasb  cxystallixctf  in  regular 

rhoiaboednm9 ;  but  as  it  b  an  caM\y  i^t«actin\  «ah,  it  oftcA 
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rurm<)  ft  saline  buim  of  b  lemun-jrelluir  colour.  It  hftt  >  Inlter. 
ibsagreeable  tute  and  Li  vcr^  lulubltt  in  waWr. 

2.  A  salt  h  someliniM  iDt-t  with  in  eommeruc  nnder  tli«! 
iMUoe  of  chromat«  of  polaali,  but  wbidi  i«  compoiHuJ  of  S6.7 
lit  aulphate  of  polasi),  and  43.3  of  ulirumnti-  <if  potuli.  This 
s]>uriouB  article  wlicn  in  crystaLi  way  be-  ut  uikv-  rec«giitKe<l, 
biKAtue  itA  crjHlala  are  in  four  ur  xix-vidud  jiriiim.i,  trr- 
minatisl  bjr  four  or  >ix>.Htdcd  jiyntmidii,  whilxt  tlw  pun) 
cliromatc  uf  poCaali  is  in  rpguUr  rhomboedraos,  wilbout 
pyramids. 

3.  Bui  when  in  efflorescent  inaMcs,  this  adutioration 
cauuot  be  (Hub  detected,  and  therefore  it  most  b«  analyKKi, 
wbicli  may  bo  done  &s  follows: — 

4.  A  i^ven  weight.  SO  grains  for  example,  uf  the  Nolt  ar>- 
to  be  diiaotved  In  water,  and  a  Molutiuo  uf  nitrate  of  baryta 
in  poured  into  ibe  solution  of  [be  cbroioale  until  it  no  longer 
produiwa  a  precipitate.  The  precipitate  so  produced  la 
ycllowUh  wliil'^.  and  consists  of  chrouiule  and  of  ^ulpliate  of 
baryta.  By  treating  tliis  precipitate  with  iiitrio  acid,  the 
chromnte  of  baryta  h  reilbaolved,  but  not  m>  tbo  nulpliatc  of 
baryta,  whicli  being  in.toliilile  I>t>tli  in  ncidx  and  in  water, 
vmy  br  collr<-ti.-d  on  a  tilltr,  wiLibed,  drii:d  and  weighed. 
117  grains  of  sulphate  of  baryta  reprevent  40  grains  of 
iiulphurii;  add,  and  consiijocntly  88  grains  of  sulphaUt  of 
puDutb. 

5.  If,  on  lUe  other  hand,  the  operator  may  wiah  lo  deter- 
mine  tlie  i|uaiility  of  the  clironiate  of  polaab,  be  may  do  so 
by  ailding  an  excess  of  Aulphuric  acid  to  the  liijuor  lillenid 
from  the  ndjiliate  of  baryta,  in  order  in  precipiiaie  ibe  excess 
of  baryta  which  exiiita  in  tlie  noluliou,  aud  aUer  lUlering  the 
Uqnor,  lliv  osiih:  of  chromium  may  then  be  precipitated  by 
means  of  ammonia,  colliK'ted  uu  a  filter,  wu^hed.  dried,  care- 
fully ignited  in  a  well-closed  plutiimm  crucible,  and  wriglied. 
40  praiDs  of  oxydc  of  chromium  rcprtvent  52  gniins  of  cbro- 
mie  acid,  and  consoiucfltly  lOU  grain*  of  ncutnJ  chromaXit  «V 
pcHMk. 
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6.  Or  tlie  operator  m&jr  at  ooce  proceed  to  eelim&to  i 
qtiantity  of  chromale  of  poUab  iu  ibe  suspected  eunple  hj 
diSBotviug  a  given  wuiglii  of  it  iu  a  small  quantity  of  water, 
addiiii;  a  pretty  Urge  pro)xiri)iHi  of  muriatic  acid  with 
alooliol,  iq>plyiai;  lical  until  tbe  whole  of  the  alcohol  baa 
evaporuled,  after  which  the  oxydc  of  chromium  may  then 
be  preetpitatnl  byamjDoiun,Glterctl,  washed,  can-fully  ifpiiled. 
aud  weigliod. 


CHROME     IRON     OKE. 
CHBOMATED  IKON. 

1 .  Chrome  iron  ore  !»  a  cumbiiuition  of  oxyde  of  diromtum 
witb  peroxydo  of  iron  and  nluminii,  iji  which  the  proportion 
of  oxide  of  chromium  varies  from  39  to  53  per  cent.,  that  is 
in  the  well  prepared  ore,  and  tliis  large  proportion  of  ozyda 
of  cliramium  rcndew  it  a  highly  valuable  ore 

2.  'flie  aualy.iu  of  chrome  iron  ore  is  made  in  the  fotknw- 
ing  manner: — 

3.  Take  of  tbu  finely  pulverised  chi-ooie-orft  200  grains, 
nitrt;  300  grainis,  niix  well,  aud  calcine  iu  a  oorered  besuan 
crucible  at  a  white  hcnt  for  Iwo  houra.  Under  tJii.*  Irentmcnl 
thft  oxyde  of  chromiuni  bcctimes  converted  into  chromic  acid, 
which  conibiiics  with  the  polneh  of  the  nitnilc,  and  fomii> 
chromati- of  poiash.  Brducc  the  crucible  to  cootmi  powder 
and  digest  it  in  boiling  water,  filter  and  BUpersaturate  tlie 
liquid  slightly  with  nitric  acid. 

4.  'I'o  tc-st  the  proportion  of  chromic  ncid  or  its  equivalent 
of  bichromate  of  potash,  dissolve  1910  grains  of  acetate  of 
lead  in  10,000  grains-measure  of  water  (about  20  liquid 
otmcea-mcanure),  and  mark  tlii.*, .— "  f'Arome  Ittl-li^vor." 
lOuO  grain D-nicHMure  of  thia  liquor  corresiKiod  to  164  grains 
of  chromate  of  lead,  and  \5'2  jjcmius  of  bichromatv  of  puita^. 

&.  Tbe   teat-liquor  being  jirepared,   lOOO  grain *>m«a>ur«t 
arv  put  iaU>  au  alkaliiDeter,  and  are  to  be  ^mdually  poured 
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iuto  the  M>lutK»  of  lli«  cltrnmate,  slightly  sujwr^tii  rated 
with  nitric  add,  to  long  M  a  ycdlow  prccipitatt!  continut-s  to 
fonn<^. 

6.  The  opRnUor  then  reads  off  the  number  of  divisonx 
CDDplojnrd.  Suppose,  for  exunplc,  that  50  dtviaonv  hnrc 
been  tuted,  then,  nncc  100  diriirioiM  (1000  gnuiu-in«uur«) 
reprMcnt  164  graiiu  of  chroonale  of  lead,  and  Ia2  grnin:*  ol' 
IrichrDRtntv  of  poloxh,  tlieii  tli<;  200  gruinn  of  chrome  ore 
operated  upon  re])rciieiit  Hi  gnina  of  chroniate  of  lead,  ood 
76  of  bichromate  of  potash. 

7.  Cbromc  iron  om  may  also  be  annlyxcd  ns  follows  : — 
200  grains  of  tJic  ore  arc   to  be  finely  pulverized   and 

mixed  with  300  gnuns  of  nitre,  as  in  the  preceding  analyus, 
and  fused  in  an  iron  crucible.  AlW  Temaining  exposed  to  a 
white  heat  for  about  two  hours,  the  crucible  ia  put  into 
boiling  water,  until  all  that  can  be  thus  token  up  has  dissolrcd. 
The  solution,  which  is  strongly  alkaline,  is  Bltered,  ncutral- 
ixed  with  acetic  acid,  and  the  aliumDA  IB  preoipitatod  by 
I  carbonate  of  ammoDia ;  it  is  collected  on  a  Glter,  waslied, 
^^ried,  ignited,  and  weighed. 

^B  H.  The  filtrate  which  contains  the  chromic  acid  is  boiled 
'  with  hydrochloric  acid,  with  an  addition  of  a  little  aloolKi^ 
I  ia  order  lo  convert  it  into  oxyde  of  chromium,  and  after 
heating  the  whole  until  all  the  alcohol  hoa  evajKirftted,  the 
dxyde  of  chromium  is  precipitated  by  unimoniti,  collected  on 
K  Uttr,  waabed,  dried,  Ignited,  aud  weighed. 

9.  The  portion  wliicli  refuiied  to  diiisolvu,  wlien  the  cruci- 
ble wail  treated  by  boiling  water,  uonsiHtd  almost  entirely  of 
peroxyde  of  iron. 

10.  Sillinian'it  Journal  for  May,  It^S,  gives  tlic  dttsc^riptiun 
of  anutlier  proceaa  for  the  onalyxing  of  chrome  iron  ore,  by 
M.  T.  T.  Hunt,  ta  follows  :— 

"The  elirome  iron  ore  is  fint  to  be  v«ry  finely  lerigated, 
a  gramme  (about  15  gr.)  of  the  washed  ore  will  rw^uire  VS 
or  20  miDDtes'  tntanUioa  in  ao  agate  morUr.    \\.  \a  v.Wn  V^ 
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bv  mixrxl  with  ten  or  tvelve  ltm«  itt  weight  of  fu>ed  bi- 
snlphnlc  of  poliuiti,  uid  tfau  misture  bcntvd  to  fiujon  in  m 
l^atinum  crucible,  nn<l  kr]>l  nt  a  gentle  red  biuit  for  abuut^^ 
thirty  minulce.  The  crucible  mnd  its  contents  when  ooldE^P 
MO  placed  in  water,  which,  with  the  aid  of  hcnt,  disw>lvcs 
tbe  saline  masi.  The  greater  part  of  ihc  ehromium  is  Idt  u 
«  green  basic  Bulphat«,  insoluble  in  wat«r  or  Iqrdrochlorie 
acid,  and  apparently  identical  with  tlut  obUuned  when  anj 
salts  of  chromium  &re  heated  with  an  esoeas  oT  Stroi^ 
sulphuric  acid. 

"The  best  mode  of  trcniiiig  this  mixture  of  aolubte  and 
insoluble  salts,  is  to  boil  the  whole  for  a  few  minuted  with  an 
eXMW  of  potflsh  or  Hoila,  which  precipitates  the  oluminn,  iron, 
and  ehromium  that  majr  he  in  solution,  and  decurop»in=<  the 
insoluble  sulphate ;  it  ia  not  may,  however,  in  thU  vrny  to 
remove  (ill  the  siitphuric  add,  and  thud  render  lh«  mudua 
quite  toluhle  in  faydrocbtoric  acid  t  but  ilu.i  is  of  no  imporl- 
tanee.  Tbe  di^ed  predjutale  b  now  to  be  Itemed  uAer  the 
pRMess  recommended  by  FreseDius,  wlilch  coosiats  in  ftLung 
it  with  flre  times  its  weight  of  a  mixture  of  eqtiat  part*  of 
oitre  and  oarbonate  of  fioda.  The  operation  iliould  bo  jier- 
forincd  in  ft  pUtiniuu  or  rather  in  a  silver  crudWe,  over  a 
spirit  huu]>,  and  the  mixluro  kept  in  fViaion  Ion  or  Bneen 
minutes,  to  ensure  the  perfect  sohitlon  of  the  ohrominm. 
The  ehromatc  of  pota»h  it  then  diMolrcd  out  trom 
nuzture  of  oxyde  of  iron,  ulnmina,  and  magnesia  which  : 
be  sepnratMl  in  the  ordrnitry  tnnnncr  ;  if  the  precaulio 
above  mailioned  hnvc  Imth  objcrrod,  no  tra»3  of  aai 
posed  ore  will  be  left  iifirr  treating  the  mixture  with  liydro- 
chloric  aci<L  A  i>niull  portion  of  n)ngna<iia  remains  dissolved 
in  the  filtrate  from  the  jireeipitute  by  carbonate  of  soda,  ftnd 
may  be  oblainci!  by  t-vuporuliii;;  to  dryness.  Ajiy  .lilioi 
which  the  mineral  conliiiiied  i»  alio  diMolred,  and  mny  bQ^_ 
separated  in  the  usual  muiner.  ^M 

"  The  pre.*ence  of  a  small  portion  of  Hulphales  prevents 
tbe  detenaiaaiiau  of  tbo  chrouiiu  ttc\<l  bj  «.  wU  of  lead  ;  w( 
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ftCcontiiigly  supcrMtlurnlv  the  hoIuIIoo  with  hylrochlnric 
arid,  and  boll  >rith  alcoKol  to  convert  it  Into  cliloridc  of 
chroniiiiin,  from  which  (he  osydn  i*  i>r«-ipilut«d,  by  adding 
unmonik  in  exoeaa  and  boiling  for  •  fvv  minntM. 

*'  I  lure  Rinplojed  thia  method  »crw»l  timcii  with  p(>rfe£t 
aifccem.  It  i*  tatf  of  «xeeat)on,  aii<l,  Wing  tree  from  any 
Boorcc  of  error,  yield*  Twy  ttccurato  rwult*." 


CHROME. YELLOW.— See  Ckromatt  of  [.tad. 


CnBYSOCAL.— See  Brau. 


CHRYSOCOLLA.— See  Borax. 


CINNABAR.— See    VfrrniUhn. 


CITRIC  ACID. 

I.  Citric  acid  is  colourlcai  und  crystallizes  in  rhomboedral 
prisDMi  very  soluble  iu  water.  Mid  of  n  jevy  sour  flavour. 
It  ia  not  altered  by  ex|io»ure  (o  the  uir,  it  is  now  mauiUW- 
turvd  in  large  quaiiiiliua  fur  llx!  hm:  of  calit-o  ]>rintur«.  Ita 
s|ieL'tfic  gravity  in  1.034.  The  lujucous  solution  of  dtric  odd 
b  speedily  altered  by  exposure. 

3.  Citric  add  is  sometliaee  adulterated  with  tariarie  aeid. 
In  oTxIer  to  detert  ifala  thwd  it  i»  eusiomary  to  disaoWo  a 
given  iTcigbt  of  ilie  aeid  In  water,  und  to  add  gitdualty 
theretoa  KilulioQ  of  hydrate  oTof  aubooateof  polasli,  Btirring 
the  whole  briskly,  whirh  produces  a  precipitate*  of  bitartnitc 
of  potash.  If,  howevvi  tfie  (juantity  of  tartaric  acid  present 
is  small,  thnw  nvBgvnts  may  &il  in  in<iUcating  it^  bocam* 
bilarmtc  of  polwih  u  reiuiily  soluble  in  «  iVig\it  tsxaem  (A 
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hydrate,  or  of  carbonate  of  potash.     It  ia  timnlon 
i :  I  employ  a  Batoreted  solution  (in  the  oold)  of  ch 

potfisaium,  or  of  nitrate  of  potash,  or  of  neutral  an 
;''  I  potash,  an  excess  of  which  doea  not  interfere  with  t 

pitate  of  bitartrat«  of  potash,  which  will  be  formed  i 
,'  Ni  acid  is  present.     It  should  be  remembered  that  bit 

'    i   ;  potash  is  not  an  insoluble,  but  only  a  Bparingly  sol 

and  therefore  the  solution  of  citric  add  should  not 
for  no  precipitate  would  then  appear. 

3.  If,  however,  the  solution  of  citric  add  is  alree 
it  should  be  concentrated  by  evaporation,  or,  inste 
above  named  salts  of  potash,  acetate  of  potash  maj 
in  preference,  for  being  a  deliquescent  aalt,  it  need  n 
solved  previous  to  adding  it  to  the  solution  of  i 
add. 

4.  Citric  odd  sometimes  attracts  moisture  by 
which  is  a  proof  that  it  still  retains  a  small  proporti 

^  *  Ij  "i  sulphuric  add  used  to  prepare  it,  and  the  presence 

may  besides  be  detected  by  dissolviug  a  portion 
water,  and  testing  with  a  solution  of  chloride  of  bariu 
will,  in  that  case,  produce  a  white  predpitate  of  si 
baryta  ioaoluble  ia  water,  and  in  hydrodiloric  acid, 
to  free  it  from  this  sulphuric  add,  it  should  be  recr 
several  times.  • 
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CLAY  IRON  STONE.— See  Inn  Ortt. 


CLOVES. 

1.  Cloves  are  the  flowers  of  the  earyopkyUtu  «. 

growmg  ,n  the  Moluccas,  and  gathered  before  theii 

"^^   I     !™^°*-    Good  cloves  have  a  strong,  aromal 

black  colour;  they  should  not  be  broken  or  other 
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perfect,  the  knob  at  the  top  slioiild  be  prescot,  oud  when 
prvsscd  with  tho  nail,  th«  oil  should  exude. 

2.  Clores  are  oRen  adollorated  bj  aubtrai^tion :  that  is  to 
say,  clorci*  from  which  the  ewen^  oil  bun  been  extrnctrd, 
are  sooietlaiei  mixed  with  other  genuino  clovett  of  good 
tguality,  from  wludi  they  reabiorb  a  portion  of  the  eHHentinl 
oil  whicli  the  Uller  contain,  no  that  the  fraud  cannot  lie 
oaolf  detected,  except  by  can-ful  wt  ami  nation,  fur  tli(!  clove* 
ttvm  which  the  oil  ha^  been  extracted  are  of  ii  lighter  colour, 
thry  genenliy  have  lost  the  knob  at  the  top,  are  leus  bcary, 
mnd  when  they  are  pressed  by  the  nail  no  oil  exude,*. 

3.  Aa  cloves  readily  ahsorb  moiHlure,  their  weight  may  be 
considerably  iucreaaed  by  putting  them  in  a  damp  place. 
Tills  fraud  i*  readily  delected  by  weighing  off  a  certain  por- 
tion of  the  sample,  and  placing  it  undt-r  a  glass  recelrer,  by 
the  aide  of  a  wide  cnptule  filled  with  couceulrated  sulphuric 
acid.  On  rc-wei)tbiiig  it,  the  loss  iiiilicatea  the  amount  of 
water. 


COAL  GAS. 


1.  Tbo  eoal  gaa  used  for  gas-light  is  a  mixture  of  carbonic 
add, carbonic oxydc^hydi-ogen,  and  nilrogen,  prolocarbiiretied 
hydrogen,  with  vapours  of  hydrocarbons  and  otefianl  gaa  i 
the  iUomiaating  power  of  the  gas  depends  chiefly  upon  the 
quantity  of  tho  two  latter  substances  contajned  in  a  given 
balk  of  gas,  but  more  especially  upon  the  relative  amount  of 
the  hut  namod  compound,  the  proportion  of  wiiich  however 
dinunislKs  gradually  as  the  operation  of  producing  the  gna 
at  the  Wfirkii  adraneca,  until  towards  the  end  of  tho  mat- 
ment  of  the  charge  in  the  retort*,  tho  gas  evolved  cuutaina  a 
conriderablc  quantity  ef  hydrogen  and  of  oxyde  of  carbon, 
which  burn  with  a  faint  blue  and  <limly  luminons  flame. 

2.  The  name  onfaroarabic  retiult  la  obtained  by  u\«x«^NSi^ 
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tfa«  he*t  cf  th«  rvtort*  cxintainin^  Ibe  cbaixe  of  coals,  lli«  ru 
being  ibRTcby  ikwonposed  or  decarbuoixod.  Bui  wliibi  tlM 
UUmitimting  pnwrr  of  the  gax  l^vulvlsl  by  xiirb  Iri'tttmcnt  a 
dttoriorntril,  ii»  roiKnartir  qunntU}-  in  unf<>tiuuul<:ljr  hicrataed. 
We  aftjr  tmfartniiatttjf,  becauM  go*  bejng  |taid  for  bj  gu- 
nMer  rr^st'rring,  it  u  CTidrat  thftt  llic  ciiflonivr  ofVn,  luid 
to  S  grcftt  extent,  in  not  in  rcnlity  ■upfJU-d  with  that  Ibr  whicli 
he  oonlractcd  with  tbc  oompnny,  iui<I  lie  ihrreforc  pap,  not 
for  Ugtiting  gai,  but  tot  its  ghort.  1  hare  noticed  that  the 
ga»  supplied  (luring  the  lirst  part  of  the  evening  \»  gpneraltj 
of  KufKuiiMitly  f-cKid  ([unlity,  htit  bi-twern  tro  aix)  deven 
oVlork,  its  illuniinitttng  pnwrr  mnldcnly  chaogeA  and  alnuM 
vanubm,  giut  of  an  inferior  quaKty  being  probahlj  at  that 
time  tunipd  on. 

3,  Since  chlorine  lias  tlic  power  to  form,  by  conibtning 
with  olefiant  gas  and  witli  the  vopoiim  of  hydrocarboa.  a  pe- 
culiar oily  liquid,  the  production  of  which  is  proportionate  10 
the  quantity  of  the  nbove  siibBtnticea  which  may  be  preseut 
in  tlic  gnji,  it  is  clcni-  thnt  the  diminution  which  a  giTeii  ToJume 
of  gas  will  siitfcr,  after  beiog  mixed  with  chlorine,  will 
at  onc«  give  the  amount  of  oiciinnt  gag  and  of  hydrocarbon 
vapour  coiitnined  in  that  volume-,  and,  consequently,  indicate 
ita  illuminating  power.  This  is  easily  done  by  filling  a  gra- 
duated jar,  of  about  on  inch  in  diameter,  with  wat<!r, 
and  then  turning  it  upcndc  down  in  a  water-trough,  bo  that 
tH'ing  filled  with  wuter,  it  may  stand  in  the  trough  in  the 
following  manner ; — 

Transfer  now  the  gas  to  be  ei- 

muiiicd  to  the  graduated  jar  until 
it  in  half  full,  and  fill  the  other 
half  of  the  graduated  jar  with 
pure  rliloriiic  gas.  carefully  pro- 
tecting tlie  niisture  from  solar 
light.  Lenre  then  the  wlu*lc  at 
rest  for  twenty-four  houm,  and 
then  obaeo*.  Uvc  aiAtmTA  <A  qoo- 
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Hcnsation  which  will  hnre  taken  place.  The  diminution  of  tite 
volume  of  the  gu  first  iiilroJucod  into  the  jnr  n-ill  indieate 
Tery  spproxiauitlTely  llie  prujKiftioo  of  oleftant  giw  in  thai 
Toltune. 

4.  Tot  prnctical  i>uq«>»«-ii  t\w.  value  or  iltuminnting  power 
of  eou]  guK  Dikjr  \x:  n-mlilj  i-itioiaieil  by  eompftring  thr 
Mbadow*  pfojedol  upon  a  tcrecn,  surL  hj  a  ilieel  of  white 
[wpiT,  \iy  th<^  interpODition  of  nn  opm^ui:  body  betw^n  a  wax 
uu>dt<%  gr  nnj  otbcT  flnme,  taken  ax  a  standard,  and  the  jet  of 
infliuiMrd  gas  to  be  tcttet!,  and  with  which  it  boA  to  be  eom- 
pared.     The  experiment  i*  iierfiirmcd  of  fgllows  : — 

5.  A  ali«<:t  of  ungbui'd  white  paper  ia  to  be  pinned 
ataootUy  to  a  wall  bcfon-  the  two  light«  whom-  relative 
iltuminntiii^  power  hiw  to  be  t^-Mcd.  and  ht^lween  them  and 
tti(!  »h™rt  or  wrcen  of  white  paper,  au«l  al  a  dislnnci!  of  ultout 
lliree  inebc*  from  the  latter,  an  iron  rod,  about  the  nie  of 
llie  hi)rI1  finger,  is  to  be  placed,  lakiiit;  care  to  dispow  thi; 
ligbld  iu  audi  a  way  that  the  two  «hndowi>  of  thi^  rod  npon 
the  acreen  be  contiguous.  Thi:  rod  nhould  Ik  previously 
MBckenvd  by  liolding  it  in  the  flame  of  a  candle.  If  tlie  two 
■bwlowa  arp  not  of  tlin  wunc  depth,  or  degree  of  blacrknew, 
one  or  the  other  of  the  two  lights  must  be  fJiined  towunLt 
the  Bcrcm,  or  removed  at  a  greater  distance  from  it,  until 
looking  at  tlie  two  shadows,  by  Handing  exactly  opposite  tlic 
paper  ecrwn,  they  appear  to  have  the  same  degree  of  in- 
tduity.  This  point  being  hit,  the  relative  intensity  of  the 
lighta  beii^  dircetly  as  the  square  of  tUctr  distance  from  the 
screen,  tbcir  comparative  illuminating  power  becomes  known. 
Soppoise.  for  example,  that  the  jet  of  Inflamed  gas  being  at  a 
distance  of  three  feet  from  the  scrtwn,  it  i»  found  that  the 
wax  candle  retguireA  to  be  niovcit  toward,-'  thn  Hcreen,  at  a 
ilit>tiinee  of  two  feet  tlierefroni,  to  obtain  tlic  Humc  depth 
of  iihattow,  the  operator  baa  only  to  square  these  numbers, 
aud  ibe  difference  expieascs  the  proportion  : 
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Hie  nilative  illumiiMting  power  cf  Uie  two  llamcs  would 
tlien  be  in  tbnt  mm  n*  1  U  to  9,  or  m  I  w  to  S).  1'hc  ftamw 
lu  bo  oonipftml  sliouhl  be  pUcod  M  the  nne  height. 

6.  In  ortiicr  to  aM-t-rtiun  wlu'thrr  eoal  pa  is  fWe  btaa 
sulphur«lUH]  hyitrugen,  a  laoosteiKd  atrip  of  i>aper  imprcg- 
iwtnl  nith  a  ^lutloti  of  ac«Utt«  of  lead,  akould  be  lictd  up  to 
tbf.  gajt-burtu^r  whiUt  tha  |^  U  »Oi(iing.  If  the  latter  U 
pure,  the  above  tc«l-paper  wiU  remain  coloiirloaa.  bat  it 
will  turn  btacl:  if  thu  pu  contain*  sulphuretted  hydrogen. 


AKklXUKHKicT   OF  «A9  MBTKBS. 

7.  AcOTPwiiouikotoftlie  "Bnilder"wi]ra!^"  In  supplying 
the  wet  meter  niih  water,  Nome  cnn  should  b«  cxerdaed. 
The  »up]ilic:r«  are  NLfer  tlun  tbu  oonsuiiM'r*.  As  won  n>  IIk 
water  iIcciTWH-^  in  iiuch  quantity  m  would  allow  more  gu  lo 
]inw  than  would  be  ri:giitt<:(vd,  directly  docs  a  valve  (until 
th«u  kept  open  by  a  floni)  clo«e,  to  prevent  tlio  pkM^«,  and 
darkness  cnMues,  until  additional  water  be  supplied  to  the 
meter.  This  is  all  very  ailiuiraUe  fur  llie  tecurity  «r  llie 
i^oiiipaniea,  but  if  tliere  be  too  moeli  water,  i.  c.  more  than 
ucluuUy  n«|uir«d,  the  (uti»umur  doea  not  then  obtain  the  pro- 
per quantity  nf  gn*;  but  there  w  a  limit  to  this  in  what  U 
tcTHMMl  tin-  tlry-wcll,  inli>  which,  if  tlic  water  should  be  in 
such  cxcein  ui  to  flow,  tint  oonsumer  bos  notice  by  the  flicker- 
ing or  jumping  of  the  several  lights.  Now,  U  la  U-twrcu 
thc«e  two  <'xlr(:mes — the  want  and  the  excess  of  water— that 
thu  fonxumrtr's  attention  should  be  directed,  and  bj  th«  in- 
•(.Tlion  of  a  piece  of  i>luIe-}(liLiia  iu  the  front  of  (he  meter,  the 
i|iiantily  (if  wuler  amy  be  net'ertained  at  a  jinnee,  at  aiiv 
time,  and  bo  kept  nt  a  fair  ln^i^ht  (to  a  iniirk),  and  so  a  Ikir 
ilit.intity  of  gBfi  im-nHured.  PiTliuim  it  will  be  ili  well  to  say 
liiat  this  can  only  be  done,  without  icKve,  where  ttie  meter 
belongs  to  the  consumer." 
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COBALT  QBE. 

GR£V  COBALT  ORE.    AR3ENI0.SULPUURBT  OP 
COiiALT. 

I.  Cobalt  is  round  prtttdpaUy  in  the  following  mine' 
nia: — 

Oxygenated  Ores.  — Oxyde  of  Cobalt. 

Cobultilvruus  maiigunuse. 
Sulpliurelted  Otum. — Sulphun^t  of  Cobiilt. 

Sulpbnlc  of  Cobalt. 
AnwDH'ttc-d  Ore*.  — Areeuiuret  of  Cobalt. 

Anenio-enipburet  of  Cobalt. 

ArseDtate  of  Cobalt. 

Ars&nile  of  Cobalt. 


I  2.  Of  all  tli«M!  orvn  tlie  ariwniu-i'iitjihinvit,  or  grey  cobalt, 

t  is  the  ricbcvt,  and,  coniii-c]iK^tilly,  tho  most  valuable.  It  con> 
i6vt»  of  c) nil  eqiiivali-nts  of  biarscniuret  and  of  binulphurrt 
of  cobalt ;  hi  formula  is  therefore  Co  A^^  Co.S,.  In  appear- 
ance it  is  jvrj  much  like  the  arwniuret  «f  cobalt,  but  uit  it  i^ 
aliuoHt  free  froin  nickel,  it  b  much  man  eoiiily  uiiatyi!cd  than 
the  arH^niun.-t.-i,  vrliicb  are  uhvay!)  fi>und  mixc<t  witli  at' 
«eiiiurct>  and  niilphuruts  of  inm  uiid  of  nickrl,  which  cannot 
be  aceuraW-ly  ■cpiirattd,  cvjM^ciatly  the  nickel,  except  by  a 
|>Mu]iar  (iroc«e8  which  ix  k«pt  acciTt 

3.  lu  tite  conree  of  the  elaborate  investigations  which  I 
UDderlook  in  refisroncn  to  the  ninnnfacturo  of  oxyde  of 
cobalt,  I  tried  inoat  of  the  various  methods  of  analyd.*  of 
cobalt  ore*  which  have  been  pabliabedt  and  I  am  sati.'>tir<l 
lluU  when  both  robalt  and  nickel  are  present  in  the  otv,  thry 
caonol  be  vaptmitrd  from  each  other  by  any  oC  thmc  nwAitAs 
ereo  witb  laodwaie  Mccanef.  Bj  LJcbi^s  taelXtod  «k  \^- 
s2 
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fcvil;  puro  oxyde  of  cobnlt  ran  l>«  obtained,  ii  in  true,  but 
a  RrMt  qunii(it)'  of  tfae  cuhult  miitaiiied  in  the  ore  rvsmwiut 
behind,  nnd,  if  tli«  optirolur  u(t(^m|>lii  to  <itit*in  tbc  whole  of 
it,  it  i«  ibca  MiRtAiainnlvd  hy  <'Uhor  oxj6e  of  nickel,  or  of 
iron,  or  by  both. 

a.  Liebig'fl  proccM  is  u  follow*  : — The  ore  is  first  pal- 
vvflicd  &n(l  roMtcd,  and  then  prtgcclcd  bj  small  portions 
Nt  m  time,  into  a  »matl  crucible  or  iroo  vessel  contaiaing 
lliree  part«  of  bi«i)1]>lwtc  of  potash,  fuaed  b^  «  moderate  ke*l, 
und  whioh  fiom  being  fluid  at  first,  torn  after  the  addi- 
tion of  tlie  pulverised  ore  beoomoe  of  a  pastjr  coBsistencc. 
The  Are  it  then  ur];ed,  until  the  ms^  being  petfe<cll}'  fused, 
emit*  while  fumps  of  sulphuric  acid  no  longer,     llic  fused 
maM  tit  iht^D  withdrawn  from  the  erueible,  and  when  cuhl,  it 
ts  reduf'oi  to  [wwder.  and  boiled  (iti  an  iron  bnilrr)  with 
walttr,  to  9H!parule  the  solablc  matter  ;  the  liquor  is  then  fil- 
,  or  dMuinted  ulear.     ft  should  be  of  a  pink  colour,  and 
I  yield,  ivitli  pure  potfunh,  a  blue  precipitate  of  hvdraled 
DXTdo  «f  cobalt,  which  must  be  wa»licil  with  boilJug  water. 
Tilts  proc^M  is  baaed  upon  the  property  of  sulpliale  of  co- 
halt  to  resi*t  a  red  heat  without  iitnloi^oing  dwomjiosition, 
wliili-t  till'  sulithates  of  iron  and  of  nietcl  nre  ilpcomposcd  at 
tliat  1biiii>iTuture,  and  remain  behind  in  nn  inMiluble  stale.    I 
lukvei,  however,  \t\vA  this  proceM  in  evciy  iron^inablo  wny, 
treating  tin;  ore,  nj>  dc-scribcil,  bnth  In  iron  and  tii  c-lny  cniei- 
ble»  (the  fimt  an:  ihi-  wiimt)  witli  1nHulphat4!  of  polish  and 
with  sulphnrie   acid  ;   but    without  siiec<'s».     I    invariaUj 
found,  that  if,  in  order  to  obtaiik  all  iht  cotialt  prewnt  in  the 
<irc,  ttic  |pniperntur(!  was  not  urged  lo  the  bigheat  pirint,  bat 
kt-pt  for  alxtut  one  hour  at  a  good  red  licut.  u   jicirlton  ef 
Ibu  Nulpbiiie  of  iron  and  of  nicktl  n'sist^^d  dc^'iuDpaution, 
and  the  liquor  obtained  in  treating  tive  n^siduum  with  bmling 
wati-r  had  b  irnlour  wbicb  may  appear  pitik  to  Ihi;  unprac- 
lini^d  eye,  but  which,  in  reidil)'.  baa  n  murky  liiige,  and  is 
fnr  from  tlic  beautiful  and  deep  ruAe  eulour,  which  is  one  of 
the  cJ^aractcmttcH  of  Uie  n>\ation  o(  p«ti:  •mA».\v 
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5.  I  would  rcmnrti,  that  «ll  culmtl  solulionn,  whrn  mtich 
'lilnled  Willi  water,  nlwair*  apiwrnr  of  n  h<!iiiiliful  pink  colour  t 
but  let  the  operator  voircentralc  thi:  Kiliiiion  bj  evaporation, 
■atl  he  will  bSou  iiereeiir,  Ihnt,  »»  it  gnuiiially  becomes  tl'- 
JummI  In  bulk,  tin-  colour  will  become  deteriorated,  anil 
ultimatvlj-  liira  brownish  or  ornngo,  which  is  not  the  rase 
with  the  solution  of  the  pure  ox^de  of  cobalt. 

<i.  llie  solution  o(  ^ulpliate  of  cobalt  is  that  which  iiiity 
mo^l  deocivo  the  operator,  bccflu!>e  it  has  alwaj's  a  llui*  colour, 
even  when  exceedingly  impure  ;  and  an  incompetent  pentoii 
may  thus  flatter  liinuelf  that  lie  ban  at  \aM,  8ucceedi.il  in 
obtaining  lie  pure  iolnlioH  nought  aAer,  wheu  be  amy  find 
thai  the  oiyde  thrown  down  from  such  a  liquor  taAy  be 
contamiofttod  to  nii  enormous  extent.  A  sample  of  oxj'de 
of  cobalt,  which  had  been  represented  a?  pure,  and  wliich  wai< 
sent  to  me  foranalyaia,  Ifouud  to  contain  no  leas  than  upwards 
of  7l>  per  cent,  of  oxjriio  of  iron  and  other  impuriliea. 

7.  If,  however,  instead  of  exposEog  the  maaa  (\)»ed  with 
Uaulpliale  of  potash,  as  above  said,  to  n  (;do<1  red  bent 
only,  the  itiraperaitire  U  raised  lo  a  ^fioA  white  heat,  and 
ke|rt  to  that  point  for  about  one  hour,  the  mesa  aXtvi  cooling 
and  beiuj^  treated  with  bollin;;  water,  yields  a  beautiful  pink 
•oJuiiuii  of  suipliale  of  cobalt ;  but  this  is  attended  with  great 
loM,  beeauae  a  hofe  ({uantity  (nearly  one  half)  of  the  aul- 
phalc  <A  cobalt  la  decuiupused  at  tliat  bent,  and  remains  Id 
ihL*  iuHi^uble  raiduum. 

8.  Another  crlterloti  of  the  purity  of  oxydo  of  cobalt  is 
tbU : — If  a  portion  be  treated  by  concrntniteil  hydrochloric 
add,  it  should  yield  a  soliilion  (without  any  rcstituum)  of  n 
uia;;nil!cetil  blue  colour,  nimilor  to  tliatof  mppi-r  in  uiumouiai 
if  it  baa  iIh.-  sligblCitt  tinge  of  green,  nickol,  or  iruti,  or  both 
nickel  and  iron  are  preaent.  This  blue  wlutioa,  diluted  with 
water  ~)iuu1d  iumiedlately  become  of  a  pure,  bright,  and  ilvvp 
n»c  colour,  an<l  a  dilution  of  pure  caiwtic  poliwh  »hould  re* 
predpitute  llie  cobalt  in  iho  atntc  of  a  hydiaUi,  ttv  6ne  \>\»*« 

V      fiakc4  without  eShrreeecuce,  and  lliww  ehouVV  W  iMu\eiT\K& 
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by  i^nttiMi,  at  ■  low  rul  beat,  into  m  fine  bUck  |iowikT. 
WhcD  oxyAe  of  cobalt  IwU  in  onb  ol'tliCKe  chamcti-riittcH,  it 
mny  be  confitLeotly  dedanxd  impura. 

9.  TLe  i>nK«saeB  descrtbi'd  by  Mr.  Louyvt.  in  the  "dfr- 
inicol  Tinwa,"  iu  i)i«  "  Clieinical  GaMtte,"  in  the  "  Bulletin 
Ac  lAcadriuiv  ile  llclj^que,"  and  In  tlte  "  Philosoplucal  Ms- 
gnxino,"  in  the  uioiitbs  uf  Deceanber,  April,  and  August, 
1849,  ar«  perfwtly  iacorrect,  and  nhould  not  be  relied  upon 
in  tli«  slightonl  degree. 

*■  Uwc  nobi)  dtxil  per  jocuo>.'"~pMt«. 

10.  The  ronstituenlfi  of  grey  cobalt  ore  free  frain  nicltel 
are  as  follows  : — 


SfcnHmid. 

TnluiWfti. 

TlinnlwiK. 

r.)llrilt     . 
Anwnie   . 
Sulpliur  . 
Iron    .     . 

33  10 

<3.4T 

WM 

3.S3 

33.6G 
<».00 

A.6U 

44.00 

O.MI 
O.tH) 

1U0.U0 
Siramcyet. 

S7.SS 
ToBUct. 

II.  An  Kfoy  cubult  ia  insolubV  in  liyilroclilori<!  and  and 
in  nulpbiirir  nHH,  arjua  rogift  mu.it  be  rmpliiyrd  t<i  diswlre 
it,  oixl  tilt!  iinnlysis  inuy  be  perforiiivd  m*  fdlkiwn  :— 

|2.  ThIu!  100  grains  nf  the  ore,  previounty  well  pulrcrixed, 
nnd  digott  t)i«in  in  ii  flft.>k  with  Htrunx  nitric  ncid  ;  when  tbu 
Motion  of  thii  inti(i  hi«*  nc-nrly  ci-nwcl,  roncciitmtcd  hydrochloric 
acid  should  ))<■  uddcd,  nnd  the  who!'*  IkiiIoi]  until  the  sulphur 
separates  iu  porfi't^tly  yellow  luiiipx.  To  obtain  these,  it  is 
WKnetlmes  noceasary  to  evaporato  ttic  liquor  to  a  somewhat 
pasty  conttinlencc.  Water  it  then  to  bo  added,  and  the  liirupn 
uf  sulphur  (and  tlie  silica,  if  any  be  present,  wliichis  geRerally 
the  aue)  sfaoiild  be  separated  1>y  filtering.  A  stream  ofsal- 
pharetted  Jiydn^en  should  now  be  vMm&\\nvM^\W  (vVwrH 
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liquor,  for  It  lon|{  time,  that  is,  until  it  b  fully  superralu- 
ntdl,  Kwl  «nielb  ittroiiglf  of  sulpfiurvltcil  li/drogco,  after 
wbiiOt,  it  miHt  Im  tett  to  Sgistt  for  Huverml  tiourn,  at  «  gentle 
bent,  in  aticT  that  all  itiir  siiljiharvt  of  arMfiic  nay  aom- 
pictcljr  wtpnrnlc. 

13.  Tlu)  i>»!atji>n  filt«i«(l  frani  tiw!  .taliiliuna  of  mtenk 
contcios  now  tlKi  cohnlt  unci  llic  iron,  wliicli  ma}-  lie  i(i-pantl>-<l 
from  each  otiier  ba  follows ;  — 

14.  A  fllmm  of  cUloriiw  is  flnt  paMed  throogh  the  liquor 
|ilt(!rvd  from  the  Hilplmret  o(  xrwntc,  in  order  to  couven 
tbc  iron,  which  liw  tietin  droSTilizeil  It}'  the  action  of  xaliiku- 
rettod  hfdrogrti,  into  pi-roxyile  of  iron,  or  elw  the  liquor 
■bouU  be  conotintnitcil  hy  cvnpornlion  (if  too  dilmc),  nn<i,  a 
Utile  nitric  acid  being  added,  tlio  wliolc  shonid  bo  bcnled. 
The  solution  should  next  be  neairly  salurntod  wilh  ammoDts, 
that  b  to  M}-,  ammouia  nitul  be  carefully  added,  utirring  all 
the  while,  until  a  few  reddL»lc brown  flakes  of  ]ien>xj'<Ie  of 
iron  begin  to  appear.  Hie  tvliote  in  henleil  in  order  to  Me 
whether  tbeHe  flakea  will  rcdt!>H»Ivc ;  if  ihrj-  do,  more 
onmoaia  must  be  poured  in  :  but  nhoiild  too  mnch  amnionis 
hare  been  ineautioatlj'  nddnd,  it  maj-  be  en«il}r  remedied  by 
pouring  a  few  drops  of  dilute  hydrochloric  ariiL  The  jmliitioti 
having  been  n<»rly  Hiituriiled,  an  jmct  said,  with  ammonia,  n 
solution  of  nnutnl  snceinnle  of  uniutoniu  i«  added  in  exeeM. 
which  will  pr«cipilat<!  the  iron  in  Ihit  iilateof  prnuccinate  of 
iron.  'ITic  wl»ole  i»  tlwn  left  nl  n*-'t  in  a  warm  place,  for  some 
time,  nfler  which  tlw  liquor  i«  allowed  to  cool,  and  the  per- 
saccinatc  of  iron  is  aepamttrd  by  Hltering,  washed,  dried, 
ignited,  and  ihen  weighed  as  peroxydc  of  iron. 

lA.  The  liquor  Hllered  from  iho  precipitated  p^miiorinatr 
of  iron  tji  now  treated  by  liydrosalphurrl  of  ammonia,  which 
precipilatcs  the  cobalt  in  tho  state  of  salphurct  of  cobalt 
(blade).  Thi*  preeipitiite  h  collected  on  a  filter,  and  washeil 
with  water  eontaiuing  a  liille  bydro«ulphuret  of  ammonia. 
After  wailiiug,  iIm;  aulpbure*  of  cobalt  maj  lie  ecTWQ«&  «r. 
eompleM^K  B"  /KMsiMe  froui  the  filter  and  ]^l  \ixVq  &  ^aear 
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bnakfT,  the  filWr  b  th«n  bamt  on  the  rover  of  line  crncible, 
(nol  iM  llie  crucible,  wliicb  niight  otherwise  be  Aaiaagei  by 
tli«  reduclUm  of  » little  oxyde  of  cobnlt  to  itie  mviallic  state, 
b;  the  charcoal  of  Uie  Biter).  It  b  eirier  ami  quidior  to 
bunt  a  bob  ti]  (be  lillvr,  niiil  bj  uienna  of  a  itiiu  streuu  of 
water  {rom  tlie  wanUiuj;  IhjIIIc,  1»  wnnh  tbo  cMttcntu  of  the 
tiltcr  down  through  the  hole  into  the  g1nM>bcakcr,  which 
will  Nipci-H^c  the  ncv^Mity  of  burniog  the  filter.  The 
HUpenmtfiDt  water  may  now  be  carefully  decauted,  and  strong 
nilrie  acid  being  poured  on  the  sulpliuret  of  cobalt  in  the 
bt.'aker,  the  whole  is  digoated  with  the  Iielp  of  beat,  nntil  the 
cobalt  ban  dU^lvcd.  and  the  Hutpbttr  hw  agg1omiTnti;i1  into 
lump*  of  a  piTrfi-dlr  vi-Uow  i-Dlnur,  which  may  thrn  be  aepa- 
ratoil  by  filttring.  Hcfore  filtering  the  liquor  it  -ihould  be 
diluted  with  water,  for  otherwise  it  would  cori'ode  tlie  filter 
and  ptLin  through.  The  flllrate  is  iheii  treated  by  a  avlulion 
iif  puri>  puia^'h  which  precipitates  the  osyde  of  coiialt  (blue). 
Tliis  blue  precipitate  of  hydratcd  oxyde  of  cobalt  i*  then 
coileL-ti^d  on  a  tiltcr,  wafhc<I  with  boiling  water,  ifiiiitcd  and 
weighed,  which,  for  pi-acllcal  |>urpoiH.-ii,  fiivea  a  raflicieDlly 
accurate  result ;  but  if  great  accuracy  i#  rc/iuircd,  the  i|](niled 
rxide  of  cobalt  miii't  be  rtiducpd  to  the  dlatc  of  mctiillic  cobalt 
by  beating  it  in  a  eln'Ain  of  liydmgrn  gng.  (See  my  edition 
of  Rome's  Trcntinn  of  Analytical  Chemistry,  vol.  II,  page  1?8.) 
See  the  article  on  Zaff'rr. 


COCIIENEAf,. 

1.  Cocheneal  is  a  small  JiiBect  which,  as  met  with  iu  com- 

mttttlf  Imb  the  a|)|itfurunt!C  of  NmHll  berrii's  or  sveda  uf  a  dark 

brown  or  purple  i^olour,  slirivfUed  aod  marked  with  little 

traaarers^  farrovt  or  wrinVW-,  Mnni:,vunui  cuchem-vl 
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»vpcHlctiill^    white,   in   which   case   it  is  known  m  tUver 
cochtnii-al,  ihe  other  being  calted  black  eocheucal. 

2.  Dr.  Bnitcroft  aajs  thai  thai  ouoliened  \i  lw«t  n-liicb  is 
large,  plnmp,  Ary,  aiid  dT  a  tihtr  triilr  <>oIi>ur  on  the  xurfBCC, 
Int  this  apfKiirance  iAO^en  arliltciullv  ^iven,  uccording  to  Dr. 
Ure,  by  mc>i»l<'nin){  tbu  k*^""'"^  cuclieiii;n]  with  gum  water, 
and  tlien  aliaking  il  about  in  a  bu^  or  btix  contiiiiiing  [iiilver- 
ized  »ul]>luit«  or  iMurria,  by  wbii;li  the  n]>jKsranc«  of  silver 
coebetw*!  is  a1  ©ncc  imparted,  th«  wrjght  of  this  eipensiTt: 
ntide  being  thus  incrrsM-il  to  rhu  i-xii:iil  of  10  or  12  percent, 
with  woflbkuB  heavy  spar,  n-hicb  is  then  sold  at  thi!  price  of 
cocbttwial. 

3.  Pulreriwil  aatl  nad  rarbonatr  of  trad,  Veniet  lah  and 
Uralitc,  tuv  often  used  in  the  »amc  niaaiier  to  iniilntc  silver 
DQcbenml. 

4.  All  iImm!  Iklaiflvalions  may  be  detected  by  loiurcrnling  the 
eochcnun]  in  water,  the  pulcerized  aubstancea  bi:c<ini<;  Ioo>w, 
and  tnay  thm  b<;  eiuUy  M.-pnraIiJil  by  decanting  Iho  turbid 
liquor  and  allowin](  to  xrltlt:. 

5.  In  order  however  to  di-1«rnun«:  tlie  tinetorial  power  of 
coclieDeaL,  the  operator  should  take  2(i  grains  of  the  muuple 
of  cucheneal  under  examination,  nnd  also  20  gruiuii  of  a 
aample  of  (.-ochi'iieal  known  to  be  getuiine,  and  both  sbuuld  be 
buited  Arparntuly  in  a  quart  of  water  fur  the  .iiune  npace  of 
time,  each  diKNvlion  \n  thrown  upon  a  separate  tilloT,  antl  Um' 
Uqnani  ore  pmircil  into  two  gluA-meatiures  capable  of  holding 
a  quart,  water  u.  thirit  mlded  to  mch  Mt  an  to  make  up  tbe 
quart.  An  equal  quantity  uf  ejidt  of  th«M:  liquors  being  now 
pourml  into  iIm-  tubes  of  the  coloriineler,  (we  Indigo,)  tLe 
diflierenco  of  eol'iur  may  be  ascertained  and  esliniated  from 
the  proportion  of  water  whicli  must  bo  add«'d  to  tbe  deeper 
■oluiion  to  bring  it  to  the  same  hue. 

6.  Or  cl8i\  an  equal  portion  of  each  of  tlic  two  deooctions 
nay  bcpourul  into  two  graduated  tubes,  and  then  anaqueooB 
(olutionof  ddorino  is  added,  iintil  the  liquor  becomes  yellow. 
The  diflennoo   in   lJi«  quantity    of  the  chVinvit^  ^tAaUitc. 
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employed  to  deooloari---  taub  Uqnor,  indioUea  of  eoane  ike 
differoDce  in  the  qiulity  of  tlur  uochenMl. 


COCOA.— Se«  niorotjfa-. 


COFFEE. 

1.  Tli«  prindiNtl  speci<»  of  codnft  nre  tli«  Mocha  or  Tui4i«/ 
coflee,  ■TkinKJca,  .St.  Domingo,  Cubn  tind  Porlo  Kico,  BorUce. 
Denrnini,  Ri^irboii,  Mftrtinico^  and  Hsyti.  All  spedM  of 
eoflec  improve  by  ItM^ping  ;  oafftx  i*  in  tlic  bi-iit  condition 
when  two  or  ihrvn  yvim  old. 

3.  'I'hi;!  plij^cnl  chantct^-riAtidi  oF  diffci!  ttrf.  Ihc  follow, 
ing.  1'hn  brrnii)  or  bcrriui  iilioald  be  of  loidiilo  uttii,  aott  and 
rnunilird,  of  n  gm-ni^h  itilnur,  free  from  impnritirx,  and  thfy 
Mbould  not  iiavo  the  nlightcwt  odour  of  mniildinoM,  or  any 
Othar  odour,  for  Ili«  bcrrioi  of  o»fl<H^  abaorb  ino«l  really  the 
iflavu  flron  other  boditv,  Uid  thuH  Bcqnirn  an  iin]klea>«nl 
tevour.  Unj  caigOM  of  rotTix-  Iiatv  bivn  f^pnilrd  from 
having  been  sliijipod  with,  or  cv«n  put  into  vc^etU  wluch  had 
previously  been  freight^  with  sugar.  A  few  bags  of  pepper 
arr  aufflvi«at  lo  spoil  a  whole  fihip-load  of  coffee. 

:i.  Coffee,  even  tliat  of  the  very  bci4l  quality,  and  in  tlte 
beat  condition,  toay  be  impaired  by  improper  ixDuiing,  which 
t^)«ration  b  one  of  »oiue  nicety,  and  wldum  well  perl'unoi!^ 
If  rcMUted  too  little,  the  nmnia  of  ihc  coffee  will  ool  be  fully 
dcniopod,  and  thu  best  cotl'eo  may  then  yield  a  vafMd  or 
effete  iofuaion,  of  a  ffTerii  fluvour  ;  if  roaated  loo  mucli,  tlip 
arooiA  of  tlu!  coffro  in  dimipated,  and  tlie  infusioo  will  hnv 
a  flat,  bitt«r  taste. 

4.  CatBce,  aAcr  bring  ronatcd  to  the  proper  d<-gree,  should 
be  Ciinpti4!d  whiliit  hot  in  wooden  boxea,  fumiitliftd  with  aotind 
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nml  wdl-litting  eorew*,  mxl  it  nhoiilil  bn  knpt  therein  unlii 
cold,  and  ant  itiiplii-d  in  an  open  hnnlli',  to  which  a  sw-sftw 
molion  in  givrn  in  ortlcr  to  cool  it  rapidly  as  dcme  ip 
Fngbuid.  If  maiiM  in  snia]l  quantities,  it  maj  be  emptied 
in  a  shvtH  of  brown  (taper,  and  iIil>  whole  wi-appod  up  in  u 
blanket  of  flnnnet  until  cold,  the  aamc  abcel  of  brown  paper 
bang  kept  for  tlial  purpose. 

&.  Boa^lei)  ooD'ee  ahuuld  lie  prv-Mrred  in  wcU-dosed  and 
perftetl}'  dry  reftseU,  Thn  berri<Tn  wlii-n  properlr  rourted  are 
of  a  full  and  rich  brown  colour,  hriglit  and  oi\j  unpcffidally. 

6,  Oiffw  in  grains  that  if,  tingronnd,  may  bo  of  inferior 
i]na)ity,  or  it  may  have  b*«B  spoiled  by  eonlart  with  other 
<iut(ii|«nn'X,  ax  wi-  »ftid,  or  dnmnged  by  #en-wnler,  but  a.<  thf 
berry  il^elf  eannot  be  ndnllerated,  damaged  eoBi^c  can  bt 
dircellr  drt^vtcd,  merely  by  Mnelilng  or  chewing  a  few  oi' 
the  beans.  But  u-Ii«ii  f-round,  tin.-  case  i*  differt-nt,  anil  coffee 
may  then  be,  and  in  fact  it,  adullcniled  to  an  enonnoux 
extent,  by  an  admixture  of  puWerixed  plants  or  roots 
prpriously  roanlcd,  siW'h  lu  taecori/  or  ehicetir^  rootf  (ckliO- 
riura  idtj'bnB  of  Liniiiriui,)  b^l  roni.  ctirmf,  pnrmip,  maddar 
roof,  roastrtl  heani,  p*a*,  com,  iux.  Ground  cofibe  oflers,  in 
Gwtt,  «uch  a  temptation  to  fraudulent  nilinixliirv^  tbat  no  one 
ahould  bay  ground  coflee,  except  frpm  dcab'rs  of  firtt 
mpectability,  but  of  these  wo  may  eay  with  Vir^illus, 

*■  Appnmit  rait  nanltc  in  jpir|[lM  t'utQ." — 

And  even  ihen  it  is  mnch  better ^fSM*  ihe  eommmrr  K.  punlinae 
a  coffee  mill,  and  to  have  hit  etiffe^-  groiintl  at  luimt^ ;  the 
ezpendJlur«  of  a  few  shillings  will  thus  shellvr  liim  from  all 
ebance  of  fraud,  uiiil  secure  lo  him  an  infasion  of  coffK 
of  an  im|)roved  flavour,  since  ground  coffee^  CT«n  when 
(CCnuims  gmduully  loses  its  aroma  by  keeping. 

7.  Of  all  the  ndutleratiuiis  of  gronnd  coffee,  that  with 
ehioorj-  in  the  iiiosl  prevuleiit.  Whether  thr  udmixtiirc  of 
chicory  with  cotlr*:  in  the  proportions  of  one  or  two  ounces 

^^  chicory  to  the  jwand  of  coffee,  giv«5  bodif  and  d^A  of 
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coloor  U  »  point  whiob  cannot  be  dJspated ;  il  does  give  body 
and  depth  of  colour,  but  tbia  ia  ■  qtuttitj  of  a  quesUooable 
iiBture,  aud  one  wIiicK,  c«rtainl7,  no  exercised  palate  will 
relish.  At  an/  rate,  wbcn  It  ia  ooDiiidered  lliia  tbe  cbicorj 
itaclf  nin/  be  ]Hir«baacd  aeparalcljr,  and  al  a  raocb  Imver 
price>  of  cotir«e.  tban  coffee,  wv  vroald  ndviae  tho  consumer 
to  buy  hi*  polf«!  uHgrtntnd,  anil  to  add  thereto  whatever 
proportion  of  cliicory  amy  auit  ki«  to-ite. 

8.  With  n^^pci^t  to  the  uuidiciual  propertiea  of  chieorj, 
which  aru  foid  to  be  such  a*  to  intpror<  thuM  uf  tlw  catlee, 
and  to  modify  Its  Klimulaling;  action  ;  if  it  doc*  no,  it  cnnoot 
be  othcrwiai;  than  by  dilution,  and  llioie  who,  on  that 
account,  conatdur  tJie  addition  not  osly  ■•  luxabjeclionable 
but  »»  propi-T,  iitiould  on  tho  same  jcrouud  allow  the  grocer  to 
mix  hay,  or  Htruw,  or  bruii,  with  hi^  tm,  with  a  xprinkling 
of  extract  of  logwood,  and  the  pubUizan  to  luhl  water  to  bit 
bocT  and  »piritii,  the  whole  out  cjf  pun-  regurd  to  thu  health 
of  tbo  customer,  and  niL-ndy  to  correct  or  niodify  the  gtinia- 
lating  a^rtion  of  tbeau  guoda.  Chicory  hm  no  oth<^r  virtue 
than  that  of  iinp.irting  ii  brown  colour  to  the  water  in  wUidt 
it  ie  bMlcd  or  iufuitcd,  of  giving,  at  the  saiuc  time  to  Ibe 
liquid,  a  flat,  ewcctish,  bitter  taste,  and  of  Artn^  mneA  let$ 
expetuiit  than  roffrr;  watur,  in  reference  to  bciT  and  spirit;^ 
posaeaiea  the  Inwt  quality  in  an  eminent  degree,  and  if  need 
(would  it  were  tci)  by  tlie  publican  to  the  same  extent  as  tho 
chicory  by  thi!  grocer,  there  would  be  no  drunkard*. 

9.  However  this  may  be,  tho  adulteration  of  coffee  by 
lihicory,  may  be  di^tocted  in  the  folhiwing  manner : — 

10.  As  tho  ru«»t!i  of  chicory  afler  luring  been  kiln-dried, 
roa.ited  and  ground,  rr'j>rmble  ground  coffee  ki  clowly  M  tO 
ildiy  Selection  when  mixed  with  it,  il  becomes  altogether 
impoiuiible  to  detect  it«  presence  by  the  eye  alone-  But,  If  a 
littlo  of  tho  suHpocted  coffee  be  Brst  moiateiicd,  and  then 
i-oiled  between  the  flogers,  it  will,  if  in  any  quantity,  form  a 
little  pullet  or  ball,  whibl  pure  coffee  Ireulei  in  the  same 

maaoer  cannot  be  agglomcr&lel  and  T«ntB,\mt  ^it  ymrder. 
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1 1.  The   prf-M^niv   of  chicory  m^j  aim  )<e  d«l«vt^  bj 
throwing  k  portion  iif  the  saspcetvd  coffi-c   into  a  (rla*a  of 
water,  without  Mirrin^ ;  the  coffee  rcmnins  for  d  wliili?  tloaliiip: 
ou  the  surfo*^  but  th'^  ground  nfaicor)'  abiorin  ih<!  witter 
imnedtately,  and  fall*  to  the  inttom  of  the  vnMil,  iinpnrltng 
*  yetlowub  or  brownish  j'cltow  colour  to  the 
liqnor.     If  lti«  coffee  under  examination,  in- 
■tead    of  being   thrown    iolo  a   tumbler,    ia 
pui    into    an    inverted    bottle    tVom   which 
the  battom  hiu>  b)»ii  removed,  or  into  a  fun- 
ned, the  chiirory  wliirh  foil*  don-ii   lirst  majr 
be  ai  once  wpanurd,  by  mlroitly  removing 
the  cork,  and  eoliectiiiff  ilie  chicory  in  any 
eoDVcnient  vessel    placed    underneath,  niter 
which  il  may  bo  easily  idcntifled  by  its  ta»tc 
and  paotinesB. 

12.  When,  instead  of  chioory,  roasted  corn,  peas,  or  bean!i, 
are  atnployed,  tlte  operator  may  delect  the  fmud,  by  Snt 
nukiug  nil  iiifaiiioa  of  tiie  Hunp^eti^d  cufTi-e,  dcroluunEin;;  il 
ojt  mad)  n*  pawibli!  by  nientM  of  niiimal  charcoal,  and 
tcKting  the  cold  li((uor  with  an  aquooua,  or  an  aleo' 
hoJic  Rohitien  of  iiHlino,  which  in  that  emus  will  prudwie 
tbc  cbaractoriitjc  blue  colour  indicnlive  of  the  presence  of 
Blareh. 

13.  Not  only  is  ciyffce  ndQltemied  in  the  manner  deecribed, 
but  tlw  adulterating  Bubsinnec  )l«clf  is  often  sophisticated. 
Thud  ground  chienry  is  often  laixrsA  v\ti\  lorrffifd  ffrmmd 
rict  and  corn,  roatlrd  hUeuU  or  trtad,  which  are  clienpcr 
th&u  chiewy.  The  presence  of  these  subslancea  may  bo  de- 
tected in  chicory  as  in  eofic^  by  means  of  a  solution  of 
Iodine,  and  also  becausts  wIwd  thrown  into  an  inverted  boule 
or  funnel,  as  above  <k*cribcd,  the  ducory  nliEwrhing  wal«r 
nore  rapidly,  falls  at  (be  bottom  firft,  and  may  be  wpantcd, 
H  we  s»id  before 

J  4.  Chicory  powder  has  been  mini  termed  also  with  bricA. 
diut,  oekrt.  Mod  other  eutb/  jnattert,  the  presence  anA  uavMuV 
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of  whinh,  bovrcver,  may  bn  nMwt  reodiljr  dMemuni-d  lijr  in- 
cinerating a  givnn  vri^htnf  lbc»ii:<|KTrli!i)  uiidi:;  KXlfcmiii* 
of  pure  diicnrj  vicKI  from  ■(  to  5  grninii  nf  6x(h1  raidtm,  tbr 
(XCC«  indicMiw  the  t'rau<l. 

1$.  On  the  CODtioenI,  tbe  ninltrrUI  t-hiefljr  umhI  lo 
aidulternU)  both  ehiemy  and  <^m>  h  coffin  ground*  ;  Hiif 
may  b«  delected  b^  first  drjing  Uw  eiiapoci^d  chky>rjr  in  t 
water  halli,  and  throwing  a  plucfa  of  it,  wlira  dry,  in  watWi 
a<i  aboTC  dlrcclod  ;  tlie  chicory  alieorbe  tho  water  and  mnkt 
lu  tlic  bottom  of  the  vessel,  irhilet  the  ettjfte  ground*  nmain 
on  lUe  siirfaoc.  Wbon,  IioweTer.  coffee  is  adulterated  wilh 
oolTee  groundA,  1  know  of  do  otlier  way  of  detMtiiiR  it  but 
by  lli«  stn-ngth  of  llin  infunion,  which  iii  ihut  uunr,  of  muntn, 
i.»  less  in  |>ni[Hirtion  t<i  (he  frxli-nl  ai  ihu  fmud. 

16.  Itiit,  a*  wc  Hnid  nt  first,  the  bout  gtiamntrc  of  tbc  genu- 
ineneas  of  coffee  is  in  thn  berry,  whieh  cannot  be  adullerated, 
and  whieli,  if  damngi-d,  may  Iir  immfdiatoly  rcicognised  aa 
being  to,  by  smpiling  it  and  dirwing  a  Tlw  grain^^  To  the 
consumer,  wc  would  tliercfori!  say  as  a  general  rule,  "  neTW 
buy  ground  coflbe,  if  you  can  help  it." 

17,  Coffee  is  also  met  with  in  commarceas  a  nianufaetured 
articlr,  in  tlie  stale  of  essence,  or  rather  of  extrai-t  of  eoffem. 
That  prcpanition,  prorided  it  he  genuine,  U  poculiariy 
adapted  to  the  use  of  travellers,  who  are  tlius  onnUod  to 
procure  a  cup  of  Tory  good  coffee  without  Irouldi^  and  ap- 
paratus. Of  all  the  atterjipTs  which  have  been  mud?  to 
iDiuiufaclure  sueb  an  oilrat-'t,  and  of  most  of  wltich  I  have 
lind  samples,  I  have  found  on  examination,  rliai  ontv  one 
kind,  Ihal  uiauufaclured  by  Dliiiu,  uf  P.-jiloiivillc,  would 
keep.  All  the  <itlirr  Mmplo.4  which  lmv<-  r-omc  under  my 
notice  were  (some  of  t)i(Tm)  fi'ry  gocid  indeed  ;  but  the 
extract  very  soon  fcrnipntml,  in  n  few  days  it  became  noes- 
cen^  and  shortly  aftci'wards,  altogether  sour  und  undrtnk- 
able,  notwithstanding  iis  being  kcpl  in  the  dark,  well  corked, 
in  a  cool  place,  and.  in  fact,  despite  every  prvnauiion  of  a 

pntcticabk  kind  which   I  udopleA  to  ^ft^«nX  >!(v<i  <^Ma^ 
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allodcd  ia,  and  whkh  finally  converted  ihe  srCiclc  into  s  mu- 
atageoow  »>P7>  a^^  extract,  of  a  very  disagrecablu  odour 
and  fi&voor. 

18.  DnnnV  extract  or  cofibc,  on  the  contmry,  TmoaiuA 
good,  even  after  months,  possibly  aflvr  years,  proviiicd  llw 
bolUc  cooiaiaing  it,  and  whiob  ia  of  black  glass,  is  kept  well 
corked.  If  this  precaution  is  nol  ohaervul,  Dunn's  extract 
will  also,  in  the  courae  of  a  furtmglil,  inoi'e  or  less,  become 
&nit  tapid,  and  then  it  will  fcrueiit  Hud  turn  heid.  Bui,  aa 
I  laiil,  if  kept  carefully  corkt'd  in  its  bciltl«  of  Mark  glAsa,  it 
will  oiwkrgo  no  pcrocptiblo  change,  ut  Um-it  in  the  euurse  of 
nx  nMntli»,  wkich  in  tiiv  longeit  period  during  wliicli  I  kept 
i>i»e  of  tlw!  bottlen  of  cxtnu-l,  after  having  oerjiwoiiallir  ns* 
ntovvd  (igtrl  of  itrt  oontenti,  luid  i-an-fiilly  rcplace-d  the  (^>rk. 

19.  I  think  I  cun  conRdently  nNtrrt,  that  DnnnV  vmnniicof 
mA>  i*  thv  only  am-  which  linn  ■tiHxl  ground  ;  all  olhT 
■tteaapts,  for  fomc  reason  or  oilier,  hnvin;;  hitli«i-to  proved 
failures,  and  eventually  been  abandoned. 

20.  The  above  essence  is  described  on  the  label,  as  being 
nioib  of  the  best  Turkey  coffee,  and  I  have  every  i-eoBun 
to  believe  llial  the  stateinewt  is  correct.  Anoiher  iiuality 
is  made  by^  tli«  auuie  proceaa,  with  pJantalioH  iiiffrt;  this  I 
have  not  tried. 

21.  Sincv  1  wrote  ilia  above,  I  have  tried  another  cskqgc 
nf  coffee-,  mftniifactnn:d  by  Smltli,  uf  Edinburgh,  and  it 
appeared  to  mc  very  good,  but  I  do  nol  know  whether  it 
will  keep. 


COLOGNE  YELLOW.— 8ee  Oimmatt  <^  I^d. 


COLOPHONCUM.— See  Rotin. 


QOLOUUKli  KU'KKS.— See  Blanc  Maotfe. 
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COPAIBA. 
saij^am  of  copaiba. 

1.  Copaitia  U  n  tkiuid  rmin,  im[iropiTl,r  called  haLiam 
of  cojMibai,  wiiitU  exudes  prindpaily  from  llic  Cftpt^fira 
offieinala  »D<I  Copa}fera  bijaga.  Its  compoMlion  U  StMcd 
lij  Oerbi^r  nnd  Stotiic,  u  follows  : — 


AIM    , 

J 


Volalile  oil  .    .TSjO    to  47jOO      i 

Capnivic  acid     .        .    38.0    to  AUKI  / 

Vucdd  noM  1.6S    to    S.13 

S.  Balwun  of  copaiba  is  a  tiqiiid  of  an  oily  connRtcner. 
tnuisparcut,  of  n  jcilowish  whim  cnlour,  of  ■  *tn>iig,  dua- 
fnv«»l>lo  uilour,  aiid  uf  a  bitter,  acrid,  nauseous  flavour.  Il 
ihickeiis  by  i^xpodure,  auil  becomes  more  y<;llow  ;  its  spedlic 
Kraviiy  IK  O.U.),  uml  It  iit  iierfoollj  soluble  in  nrclilied  alcuhoi 
Tbe  balsam  of  <!t>imibii  wliicli  coniea  frciiu  Brazil  in  eoB< 
udcrcd  tli«  beil ;  tliat  froiu  the  Went  India  Islands  ia  les> 
limpiil  than  llii:  otbrr. 

3.  Fonncrlj',  biili>ain  <jf  coiiailiu  wua  rrv<|ueiill]r  adul- 
Iv-rnltrd  with  flxcd  nil*  ;  hut  as  it  \t-  mtiroly  iiolitblc  in 
niL'tified  ali-iiliiil,  tUc  inuiA  can  al  once  be  dcli-cicd  bj 
trcaliuK  tb«  ■UKiicclr'd  bnUam  with  tliat  cii«ii*truiiin  whicb 
will  liaivf  ihe  oil  iindi^Hilvcd.  'fliis  adulteration,  however, 
is  seldom  rcMorlod  \o  non-,  and  inelcad  of  lh«  ordinary  fixed 
oilsi  castor  oil,  which  is  also  soluble  in  alcohol,  is  more  ordi- 
narily «Bploycd  for  tbe  purpose.  This  sophistication  may 
be  detected  ia  various  ways. 

4.  Mr.  Addti'*  proertt  consists  in  mixbig  Ibo  balsam 
with  a  !>(iIuiioa  of  caustic  soda,  and  H^iiuiin|{  lliu  nholi; 
■rioletitly.  The  liquor  becomes  milky  al  first,  but  if  it  be 
left  at  rest  fur  a  few  hours,  the  bitUani,  if  pure,  gradually 

tepantei   wilboul   alteratWn,  Knd  %ua.\,\7   ftotAa  uvon   the 
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alksUBe  aolatJoa  wlUcIi  bast  bccotiie  tmupBrent :  but  IT  tfa" 
UilMun  mialain*  rawror  oil,  a  IiomogOMoas  MMpjr  mus  u 
fonovil  (if  A  tlitrk,  or  even  wtiil  nature. 

5.  Mr.  llmry'i  proea*  ronsisis  in  boiling  Ui«  »u»p«1cd 
btdaam,  for  cxunplp,  one  dracliiu,  in  about  a  ]unt  nl'  water, 
in  an  «]«»  rraBel  Afivr  boiling  it  for  four  or  Svv  hoor^  tlm 
UtlwiRi,  if  piirp,  irill  Itave  been  coaverled  into  a  di7,  brittle 
ronn,  wiib  a  Titr«HMu  lnM-iui«  ;  but  if  it  coulaioa  c»stor  oil, 
il  irill  bo  left  in  the  ^ate  of  a  mom  or  Una  plastic  mass  pro- 
portionate to  the  qiiant)t;r  of  cmIm-  oil  witb  wliich  il  inaj 
bave  be»!U  uiixitL 

6.  A  Atmplrr  nietbnd  of  obtatntn^  l)ir  now  rr-'>u1t  ciuvtiatii 
in  pooring  a  <lro|>  of  ibv  bnluun  0]><in  pngwu",  urut  cartfuUj' 
rraponiting  it  ovrr  a  lamp.  If  a  trani^pnmit  anil  bant  »|)ot 
IK  M\  on  tlir  pa])irr,  tlw  bal#am  is  pure ;  in  lh<:  conlrary  isaMt 
the  (IItd  of  ruein  left  oa  Ibe  paper  will  bi^  »on,  and  an  otljr 
Rtain  will  be  obMrr«d  all  around  it,  whiob  is  due  to  tlie 
«b9orplioD  of  Ibe  oil  \>y  ibe  paper. 

7.  A»other  proreu  vMisista  in  puttiiij;  into  a  walcb  glass 
three  drops  of  iho  b«Uiun  undi^r  esuroinaliuu,  uihI  tlieii  udU* 
ing  <iue  drop  of  (HNioeutruted  nulphuric  add  b;f  ibe  side  of  tt. 
At  tli«  puint  of  cuiitKcl  tlu!  ina»n  Iwvomee  yoUowisb.  and 
beeoBies  of  a  nulTrou  colour  uU  lbrou];Ii,  on  stirring  it  with  a 
glaw-tutMi.  Rut  if  Ibe  biilMuii  ountaiua  any  castor  oil,  it 
tnm»  TcUow  at  fimt,  nn<l  soon  bcnomee  decolorized,  and 
has  lite  apponrancc  of  n-hilc  honey.  In  i-ither  ciue  the  mwH 
is  ultimalrlj-  chnrrrd  by  a  proiong^i'il  conluct. 

8.  Mr.  ItancAe't  prori-jf  coTi£iaIi>  in  mixing  three  pnrtB 
(by  measure)  of  the  baUftm  with  one  part  of  diiuio  ammonia 
oTapi.  gr.  0.96.!,  or  weaker  still,  the  mislurv  should  In  mndi- 
in  a  glua  tube  ctoeed  at  one  end  and  wrll  corked.  The 
wlvole  ia  lb«n  shaken,  and  if  tlic  copnihn  Ut  «purt^  the 
mixture  beicomes  transparent  in  the  eourwc  of  n  fi^w  minute«  ; 
bat  if  it  contain  any  caslor  oil,  it  forms  a  liniment  tli« 
opacity  of  whieh  ts  iu  proporlion  to  th«  tiuantit^  of  cMtot 
oil  pTO»ooL     To  cnstiro  aucccM  the  tcmpvtaluiQ  bWA^  wA 
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be  above  7(V>  Pafar.     The  prctfcnw  of  odo  tweiiti«tli  pail 
caylOT  oil  vatkj  be  delected  hy  this  proccM. 

!>.  iV-  Bliindeai^t  pneru  cotuiste  in  iritnnttiiig  one  port 
of  liic  bnl>ani  wttli  four  parts  of  carbonate  of  magnesbi  w«ll 
pcilverixed,  Ilu:  mixture  b  ili«n  left  at  rest,  end  iu  ibe  ootme 
of  a  few  bnurt  it  bei^oines  tnnsparvat,  but  thick,  !ik«  a 
mucilage  of  gum  arabie ;  bnt  if  castor  oil  i»  prvsHWl  ibc 
mixtore  remains  turbid.  The  tnaitneaia  may  be  diMH^vnl 
witli  eRVtrrc^ci-iicv  hy  aa  a4^id,  ami  llie  balsam  will  tlHOi 
rctnain  tmimjiuront,  if  inire,  but  in  the  contmrj  cnw',  it  ia 
»p<ii|nc. 

10.  Rnlnttii  of  copaiba  htt.«  btfcn  >MMiKlim<!ii  adiiltcrai 
with  Vrnice  turjunitine  ;  wli(*n  lliiit  i^  llie  com-  tbc  baUam  i: 
ihiokrr  than  when  gcnuiTie,  and  ^vb(.■rl  linitcit  upon  n  hot  iron 
the  odour  of  turpentine  i"  ininicdiBti-lv  n^iidi-ml  pcrecpiibk. 
When  balsniD  of  copaiba  t^nlniiiA  turpciiline  it  adheres  to 
the  sides  of  the  bottle  in  whieti  it  is  contained,  wlilcli  U  not 
the  CAM  with  the  pure  nnt<d«. 
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COPAL. 

1.  Oopal  Is  «  resin  which  exudos  apontaneousjy  from 
MTcrttl  Inrfft!  trvesi  in  America,  Ea«l  India,  and  on  (lie  coact 
of  Guinea.  Tiie  beat  o»]>al  ia  f^nernll}-  iu  lumps  of  OMxIemle 
aia«,  oolourleeo,  or  alighllj  yellowiiOi,  retbcr  dull  esiemalljr, 
but  c\«tit  internally  i  aometiuMw  iilwi  it  is  yellow  or  btwwni»li 
Mtd  mixed  with  inseciA  and  other  dctriliuL. 

2.  The  specifle  gravity  uf  copal  varies  from  I.04A  to  1.139. 
It  ii  hni'd,  inodomus,  iHAtpImM,  and  has  a  condioUal  ftvduiv. 

3.  Gum  auimo  is  often  sold  umlrr  tli«  nainc  of  copal,  or 
oopal  ia  «nen  mixed  with  lump*  of  gum  aiiiaie,  or  of  gum 
dtmimar,  both  of  which  il  Homi-wlinl  rrM-mblea.  1'hc  two 
latter  reriiu,  howflver,  may  bi'  ilistingiiisJK'd  fitini  copal  by 
care/ill  obeervalion.     Both  resin  anime  uid  dammar  ai>flea 

ia  the  laotitli,  but  genuine  oopsl  Tenaanft  v«f vcA^  VmA. 
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4.  The  be&l  waj  of  detectuif;  tl>e  adraixlurc  of  resin  dnin- 
Bur,  or  of  t^in  mninii.*,  with  mfiul,  e<iRs>«l«  in  trcaling  a 
llireo .  wtij{bt  «f  ihc  rc^n  utidor  examination,  with  bigfaly 
mrtifled  dcoltoJ,  which  diuolvcs  botb  the  daiDm&r  and  the 
uitDe^  bnt  trave*  the  r(^l  in  the  atat«  of  u  viacid,  swoUca, 
•ad  somcnirbnt  cln«tic  mnM. 

5.  Copal  hv  mmeiimea  been  luined  will)  picceA  of  insolu- 
hle  KUQi.  When  ihv  luiapa  are  suRiciiMilij  Itirge,  t]i«  fraod 
ran  hnrdlj  fail  bviuf;  nDonodiatcljr  dctixtvd,  llii-  extt^raol 
uppiwiinoe  of  ilie  pJceM  of  ^m  bang  moct  obviously 
difforeoL  But  whm  t)ur  n-li«lv  i»  broken  in  mnnl]  fragnicnlN, 
tbe  Adntixlura  cnnnot  be  so  cosily  detected  by  its  phyKicnl 
duracCera.  RMin  copal,  hoirtver,  being  completely  sc^uble 
Id  ether,  wliilat  gum  is  altogetlier  iudolitblc  in  that  men- 
Mruiun,  tfaii  two  sobslaucM  may  tlius  be  most  readily 
aepanted. 
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COI'PEIt. 
ANALYSIS  or  COPPEB  OIIES, 


1.  The  |irineipnl  copper  ores  are  the  oxydr,  ehloridi^ 
aulpburet,  sidplMite,  phosphate,  carbonate,  and  aneniate  of 
eo[i[HT. 

2.  If  the  object  in  vievr  be  merely  to  adcertaia  llie 
fliiaiility  of  cupficr  jtrueiit  tn  the  ore,  proceed  an  foUowt  :— 
Take  •'>0  i^aiiii  n{  tliv  <ire  unit  dii^lve  thi^m  in  hydrocldorio 
acid,  in  nitrli-  nciil,  or  in  aqua  rcjiiii :  liller,  in  <in]tf  to 
iepnrate  tlie  insoluble  poTlion*,  and  evupornlv  the  filtrate  iu 
order  to  eipel  the  excess  of  acid.  'I'o  the  concentrated 
ItqiMM-  add  an  excess  of  like  strongest  foliiiion  of  tunaionla, 
which  will  dissolve  the  osyde  of  copper,  and  jircj^ipitate  th« 
iron,  which  may  be  separated  by  flttcring,  and  washed.  Tho 
amnraniaca]  filirale  vhould  (hen  be  boiled  with  an  cxc«sa  of 
cMtatic  potash  antil  nil  lli«  coppur  is  jirocipitated  as  oxyd« 
eapparr  ia  the  (arm  at'  m  bemvy  brovtlish  UacW  ^nwn"^' 
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which  w  wpnratcil  bjr  flturing,  wiwImn)  with  hot  wntrr  imtil 
all  the  pota«li  is  eliminated,  dri«d,  »tti  then  ignili^  in  h 
cnvri-erf  pUlinam  crucibK  and  wagli«d  imiuMliately  nftrr 
cooling.     40  of  oxjilc  of  copper  =  32  of  nwlallic  copper. 

3.  It  is  atlvidaUe  to  rcliaMire  Cue  precipitate  in  lijdro- 
ehlorie  at^id  and  tu  ri'iuMt  the  procen  abore  dractilmL  TIic 
SMOad  wt-i);hinK  cluiulil  uf  course  oorraapoad  with  iIm-  lint. 

4.  4iulifr  mtfthod  of  uiial^ring  eo\>\wr  otm  bj  whidi  the 
<iu!uilit]r  nf  coppl^r  in  ore*  maj  be  rnpidlj  csitinutliMl  with 
|iri>ul  aflcanurjr  in  (hnt  contrived  by  M.  Vrlontr,  nani<-ly,  lir 
prc(-i|>i toting  Ihi-  nmnioninx^nl  «oIali«n  hy  a  tcst>Mlution  vt 
»ulphiirct  of  sodium  :  thi;  opcnttion  i«  known  to  be  at  an  md 
M  loon  af  the  blue  colour  of  the  liquor  dUappears.  Tlie 
modtu  operandi  ia  nit  follows  : — 

5.  Tbc  operator  should  first  ]>rcparQ  tlie  test-liquor  of 
iiulphurct  of  sudiiiiD,  by  di-i-xilvinK  1000  grains  of  sulpbnna 
of  noiHiiiri  in  (mi>  pint  <if  distiUi-d  vrater.  On  thf  othi*-r  hand, 
iip  should  diMolvR  20  gniins  of  vrry  \mn:  copper  in  nitric 
acid,  and  t)ie  »olulion  being  slightly  dilutrd  with  walor  a 
lar^  cxcc-iH  of  ammonia  niii*!  be  nddcd,  whidi  prr-dnccs  aa 
intently  blur  Wmion.  'I1iir^  bluo  nniTnoiiinenl  fobilioa  » 
then  healed  to  ebullition,  and  a-^ortion  of  the  1f«t-«olution 
of  aulpliurct  of  sodium  is  now  poured  from  an  alkaHineler 
into  it,  the  operation  being  conducted  ns  in  alknlimetry.  (Seo 
Alhalimflry).  T.el  ussu|>|>ose,  for  exam{dt^  that  40  diiisions 
of  the  solnlionof  sulpburelof  sodiuu)  in  tlw  alkalimeti^r  have 
be«n  required  lo  decolorise  lluit  of  the  20  grains  of  cupper, 
the  operator  at  onee  known  thi>  stn-iislh  of  tin-  t(^tl- liquor, 
that  is  10  say,  100  <livi.->ioni  (1000  gminx-mcAsun-)  of  such 
a  folutioii  will  repreicnt  5(t  grains  of  co]ipcr,  or  be  capable 
of  decoloridng  a  •olution  containing  that  qnantity. 


DtTiiimt. 
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6.  Ilaring  tliuM  prupar<-d  the  (esi>liquor,  and  ascertained 
/ft)  sfrcn^th,  (lie  operator  bXwuVA  now  U^  ^Vnn-mv-Kitt^ 
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of  the  «opper  ore,  preriously  well  pulvcriiod ;  for  example, 
iS  grains,  and  diwolve  ihem  ia  so  excess  of  aqaa  regio. 
The  Mliou  or  ibe  add  having  ceased,  the  exeesa  of  ndd  is 
evaponted,  aud  the  fluk  in  alluwcd  to  eool,  nfler  witirb  a 
hurj(e  exci-M  of  nminonia  i.i  jiciurcd  in. 

T.  Tlw  NulMtnnceN  nrlucli  wit?  luidiiuotvi-d  l>y  tlit?  iic-iil,  nnd 
UioM*.  wbii-'li  the  amnoniA  innj  linvr  prci-ipiliilirit :  such  ni> 
tiliea,  alitmitia,  otydf  af  tnid,  i>.rif<lt  of  anluiimiy,  prrtijydr  of 
iron,  iK^-d  n»t  be  M^pnnileil  by  filtx-riiig,  for  tlK-J  do  no!  in- 
twfcrr  with  thr.  dnfolorixatitm,  nor  linTe  ihey  any  action  on 
the  *iilphiircl  of  w>diiim,  except  arter  nil  llie  copjwr  bas  been 
'prrcipitntcd.  Itut  if  the  ore  contning  Miy  fin,  thin  metal 
remains  in  Bu^peacioD  in  the  amiiioiiiacal  solution,  and  lakes  a 
very  long  time  to  settle.  The  liiguor.  in  ttuit  case,  abuuld  be 
filtered.  ihi>ii[;b  it  bad  been  observed  Ibut  the  addition  of  a 
aniall  quatiiil}-  of  nitrate  of  lead  ha^lenit  the  pr^ciititation  of 
the  Maniiic  add.  When,  however,  the  liquor  in  turhid,  ho  an 
to  {irevent  di.icernuig  tlie  csuct  di-colorixiti);  point,  it  rihnuld 
bt!  Iillr.n.-(L 

8.  'lite  b)nc  ammoniacal  »olati«n  should  now  be  heated  to 
ebullition,  and  a  portion  of  (he  test-liquor  of  snipharct  of 
Kxlinin  i.-i  (lien  iMured  from  an  alkabmetcr  tube  until  the  de- 
cokirizing  [mint  i.i  hit,  taking  raie  to  add  dilute  ammonia 
from  time  to  tini«.  in  order  to  repltu^e  tiiat  whi<^b  evnfiomteii. 
Tlic  weakeniujt  of  the  hhu;  colour  imliciitea  ihul  the  cxjWMi- 
tnent  is  <lrawing  tti  a  diK>e,  und  tnwitrd.i  the  end  th*r  :iulph<iret 
of  aodium  should  be  added,  druji  by  drop,  exactly  as  in  nlka- 
limetry. 

9,  Suppcec^  for  example,  that  it  be  found  that  22  (livisiona 
of  tlie  alkalimetcr  have  been  required;  then,  sinco  lOO  ijl- 
vtsions  of  the  sulpburet  of  aodium  test-liquor  represent  fiO  gnt. 
of  copper  (»ec  ptige  212  §  S),  22  divisions  oTidcntly  indicate 
1 1  grain)  of  copper. 
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IOl  11ic  25  grtini  of  oofitxir  ore  uxperimented  upon 
contained,  thrrdbn;,  1 1  of  nuitoUk  ooppi^,  ur  44  per  cmL 

1 1.  The  above  proccxti  is  sppliroblc,  not  only  U>  the  ■««• 
of  copper,  but  likcwUv  to  tho  wtiinatioo  of  thia  tiK-tnl  in 
nxMi  of  it«  altoy«,  tho  prcMnce  of  had,  fm.  snr,  cadmium, 
iron,  autiiuoHff.  do  Dol  inlerfi-re,  bceauM  ihej  re-act  on  tlie 
alkiilini'  sulp4iuret  oqIj  after  all  (lie  ci^tper  lias  been  preci- 
{Utalu]!  but  m/mt,  mercury,  cobull,  nnd  nt^irl,  inuat  not  be 
prcMut.  Tbo  silver,  however,  might  be  eliminated  befi>re- 
haod  bj  meana  of  miu-iatie  aciil.  The  ammoDiaeol  Uquor. 
froin  which  thu  copper  hu  bocn  pivcipitAted  \>y  tlir  nlknlin^ 
sulphiiri-i,  nttnniiii  otJotirlnu  onljr  for  n  nbort  tinit^  nod 
gradually  U^coinc^  bliic  again,  Utausc  dm  »ulphiim  of 
ovpper  precipitated  nbtwrbs  oxygen,  and  is  thus  transformed 
into  iiulpluite  of  copper,  Tliis,  however,  may  be  avoided  by 
rcoioriuj;  wilh  a  jet  of  ammoniaca]  vrat«r  th«  miwI)  porliou 
of  precipitate  whioL  ndtiere  to  (lie  aidcji  of  th<-  nhw  ahovr 
tho  levvl  of  the  liijuoTi  the  »ulphuret  KCttlot  thiti  cninplctcly 
at  the  boituiu  of  the  reaxel,  and  being  ttins  sheltered  from 
the  adiun  of  thu  air  by  the  nuptmatant  liijuid,  cannot  pro- 
doci;  any  blue  nyiction, 

12.  The  cnwrs  by  this  process  do  not  cie«ed  four  or  five 
thousandths ;  nnd  even  tliis  (ritting  amount  may  be  ivdaoed 
by  employing  a  very  ivcak  solution  of  Milphurvt  of  iKHliam 
tournnis  ilie  end. 

13.  Whea  Popper  has  to  be  estimated  in  ■  milt  which  non- 
tnin*  a  protomlt  of  iron,  as  \a  fruiiM^atty  tbe  ciwi!  with  the 
tulphalr  of  cofsprr  of  commeref,  tin-  opiTslor  mtint  not  omit 
to  pcroxjdint  iIk;  iron  by  lut^ans  i>f  niiric  arid,  otherwise  the 
protoxyde  of  iron  precipitated  by  the  nmmonia  would  take 
up  a  portion  of  oxygen  from  the  oxyde  of  copper  which  would 
then  be  prtiripitated  in  tlw-  ftatc  of  basic  sulplmret  of  eop]wr 
(Cu,  S),  wliich  would  render,  of  course,  the  analyadit  in- 
acctir&te. 
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variclles  of  (liis  orr  from  various  localities  have 
bc«n    carefully  uiklyscil  by  II.  Rosi,',  t)i«  r«ault  of  lire  of 
lliMe  RDal/Mt  tn  given  l>elow ;  the  first  b  due  U>  Klaproili. 
Kunxra.  H.  (Uur. 
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15.  The  analjrais  of  the  above  ore  may  be  perrormed  u 
[    follows : — 

^L  16.  Tlie  ore  tihould  be  llrat  rwliipi-d  inti)  very  line  jiowdi-r, 
PQnd  lliiMi  a  jiurUuii  .ibuuld  bu  Irt-jitpd  by  lujua  ri.-giii,  niid 
lnll«d  until  tbu  iiuljibiir  Hc-jmrutcd  nppenra  vrith  its  cbiirnc- 
t«riatic  yi-llow  colour,  aiid  \>i  ogglonurated  inlo  liimpx ;  the  io- 
latkn  should  tiiva  be  ililiiled  nnd  filtered,  and  nmmoDia  added 
to  llw  filtered  Uquor,  iMsrly  to  roturntion.  A  solution  of 
nltnle  of  baryta  must  miw  U;  poured  into  it,  tvliicb  prmluci-a 
a  white  prvcipitnte  of  »iilplialci  und  of  ar^iiiaie  of  buryln,  in 
wldcb  tbc  prewnw  of  ai^onio  niay  be  iuiiut^diulidy  detected 
by  aixiog  a  portion  of  the  precipilnic  wiib  rnrtioiiati!  of  Mdn, 
ami  bcatliif  il  before  tbi^  bluvr-|i;|>i-  iipnn  chnrdinl.  Tlie 
pmripitale  i^  xUkd  treated  by  nitiic  add,  nnd  that  wliioli  rc- 
matn*  in  an  inMluble  #tate  U  nulphntv  of  baryta,  which  niay 
be  aepanlcd  by  filtcriog,  tlicD  washed,  dried,  ignited,  nud 
migheiL  From  the  collective  neigbl  of  (he  culphniit  vX 
buyu,  and  of  Uh'  jvlhw  lumpe  of  Huljthur  obtaiiwii  Wfuc^s 
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tfae  wkole  quanlit}-  of  tiui  sal|ihar  contwDcd  in  tbe  ore  be> 
coroei  knovrn. 

17.  An  vxL-isM  of  Rmmonia  it  now  to  be  poarrd  into  Ihc 
liquor  tillcri'd  rrom  the  precipitated  sntphalc  anil  areeuUte 
of  barjta ;  tliis  produces  mt  llrst  a  pr«cipitat«  of  nxyd«  ol 
sine,  of  copper,  and  of  pcroxyde  of  iron  ;  but  the  exeuM  of 
ninmoniii  n--«li»»olvM  liotli  the  uxydeit  of  zlaa  and  cofper, 
wbil«t  tti<^  pT'TOxyilc  at  iron  remain*  in  an  intaliiblft  «tiite  ; 
theammoniacal  BItratc  ia  that  case  is  of  coiir»«i  blue,  since 
it  contains  the  copper.  Aj^  liowcver,  the  poroxj'de  of  iroa 
precipitated  rctaiiia  a  Mtmewhat  considerable  portion  of  zUk 
(if  that  metal  be  present),  ft  i«  advisable  to  ne-diioolt'e  it  in 
ItydrodiWic  nt^itl,  aiitl  la  reprccipitaie  it  byoeiilru)  siircinatc 
of  ammonia,  as  follows  : — The  acid  Boluliuii  is  to  be  ncarljr 
ncutmlizcd  with  nmnionin,  nntit  n  frw  flnkcM  of  perosydo  of 
iron  begin  to  apjicar,  and  tlitr  pri'cipitRiion  of  the  iron  is 
then  coRipletcd  with  solution  of  itcutral  succinate  of  aniino- 
Dla  i  tbe  precipitated  per^iiccinato  of  iron  may  now  be 
wuhed)  dried,  ignited,  and  ireigficd,  a»  pcrosyde  of  iron 
tna  from  ozyde  of  zinc. 

18.  Tbe  liquor  filtered  from  the  pentueeinate  of  iron  night 
now  be  mixed  with  the  huIuIiou  of  cauHtic  potiuh,  and  boiltd, 
in  order  to  ]>recipitntc  the  osyde  of  copper,  Mncc  oxyde  of 
line  i*  soluble  in  excess  of  iiola^Oi ;  but  tbis  Diethud  docs 
not  yield  arenralc  results,  because  tlie  oxyde  of  co|)per  thus 
preoipiintrd  rclnins  a  large  proportion  of  oxyde  of  jloc,  Iiow- 
OTCJ"  con^iclr-rnble  the  <■  sees*  of  poto^ti  employed  may  bi-, 

19.  It  is  nfccMnry  therefore  lo  rcdi^-iolve  ihi?  bydrochlo* 
rte  acid,  thn  oxydc  of  ropper  thu.H  precipitated,  and  to  pMa 
n  i^iu-rent  of  sulphnrolted  hydrogen  thnmgli  the  acid  »olii- 
tioii,  by  wliii-h  means  the  i-opjicr  is  preripitati-d  in  the  state 
of  milfihiiri't  of  copper  (black),  which  must  be  immediately 
collettdd  on  n  iiltt.T,  mid  wnahcd,  witbont  inierrupiioii,  with 
watQr,  eoiituiiiiiig  a  liltk-  Milpburetlcd  hydrogen.  The  nul- 
phtieei  of  copper  so  ohtninrd  may  now  bo  dr!^  iu  order 

(6o(  it  maj  bo  easily  romu^cd  liom  \\\«  fe\v<w,  txA  ^nt  into  a 
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gliM  bfker  t  tbe  filter  »  to  be  burnt  on  tbc  cover  of  >  plK- 
tinaiD  cmciblr,  *iii)  tfan  a^hiat  ar«  pat  into  th«  linker  alonf 
with  tim  Mulphon^,  after  whicli,  rnion  rcgin  U  poHtiid  in.  and 
the  whole  is  Irft  to  digest,  until  Uic  sulphur  which  frym- 
ntra  hw  ncquirrd  its  charncKristic  j-cllow  oolour.  Tbc 
ntphnris  tlicn  Rcgmntcd  b^  fltiPiriits,  and  caustic  potash  bring 
poi^rccl  in  llic  filtrate,  a  Totnminous  blue  precipitate  of  hydrate 
of  protoxide  of  copper  is  produced,  wliitli  becomea  black  by 
hoiliii^.  This  txravj,  black,  or  brow nisli -black  [irecipiiale  ja 
eoU«cted  on  a  filter,  washed  wilh  hot  water,  in  order  to  eli- 
uinate  the  potash  eooiplelely,  il  u  tlieu  dried  ujid  i;;inted 
with  the  filler.  As  soon  aa  the  i^^nitiou  ih  ooiuplcicd  the 
cnMibte  ahould  be  cloaed  with  a  well-Htting  rarer,  aail 
weighed  as  booq  aa  cold.  40  of  protoxide  of  copper  re- 
|««aeiit  32  of  roelaUtc  copper. 

20.  The  liquor  6ltared  from  the  precipitate  produced  in 
tho  finit  iiutance  by  potiuli  and  which  coataina  the  xinc 
in  Kilution,  ntu*t  now  lie  ntixejt  with  that  which  WiW 
filtered  froui  tlw^  »ul|>huret  of  i;o|i|)(^r,  nniinonia  iiml  then 
eulphuret  of  auinonia  beinf^  nuvf  aiidcd,  u  whit<:  pn-cipi- 
tale  i»  produced,  whleh  is  aulphtirct  of  cinu,  and  which  ntuKt 
be  In-nlf-d  exactly  as  we  described  in  Uie  arlide  on  ibe 
anolynii  «f  Ziue  Ortt,  which  see. 

21.  AntimoHj/  ta&j  be  separated  from  the  other  metals  in 
the  ore  by  dL^solTint;  aninhcr  portion  of  the  ore,  as  deacHbed 
at  the  beguiniog  of  ibis  article,  supersaturating  the  filtrate 
with  anuuonia,  and  pouring  into  it  a  Urge  excess  of  hydro- 
sulphuret  of  ammonia  in  maximiini  of  sulphur,  curkiug  the 
flask,  and  leaving  it  for  M*vp.ral  hours  in  a  warm  place  i  all 
the  metals  in  the  coinpoiind  ore  thereby  precipitated,  in  the 
Ntal«  of  sulpliDrets  ;  but  sulphnret  of  antimony,  being  solu- 
ble in  czceas  of  hydnMulphiirct  of  ammonia,  is  taken  up  by 
that  re-i^ent  ;  the  Husk,  alter  Mrcral  hnurn,  is  allowed  to 
cool,  and  then  filtiTod  ;  th»  sulphiirctK,  ■■xccpt  that  of  anti- 
taoaj,  remains  on   tbc  flllor,  and  xhould  be  washed  with 

ter,  eontuning  a  little  h/drosulphurct  of  aramoMft.    TVl^ 
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tillniie  rrmtninK  now  iu  Milution  the  whole  of  the  sulphnret 
r>r  nnlimonj,  wbkth  fhonld  be  pmripitnlnd  hj  itnpermtii rat- 
ing the  liquur  with  the  dilute  hj-drncliloric  ncid,  and  the 
wholo  »boutd  bo  kft  nt  rest  in  n  warm  pbiMv  anlil  >t  no 
loBgt^r  exhales  the  o^mir  of  mlpliiirclted  hydro-^en  ;  the  sul- 
pliuret  of  aniiinonj'  i«  tlioti  colleeted  on  a  eount«rpoUeH 
fllt«r,  dried,  and  treated  as  described  in  tlie  article  on  the 
on-fl  of  antimoD}'  to  whicli  ib«  reader  \s  referred. 

22.  Aiitiinon}'  in  known  to  be  present  in  lite  eoiujMund, 
when,  on  diluiiog  the  original  solution  willi  wutrr,  u  white 
prwipitale  it  jii'oduced,  which,  being  eoUcct«<I  and  diMolr«d 
in  liydi-oelilorie  acid,  and  then  Irented  by  sulphuntti^d  hy- 
drogeu,  produces  an  orange-red  pj-ecipitate. 

23.  In  order  to  ascertain  whether  Hilver  if  prencnt,  \»kf, 
a  known  weight  of  n  fresh  portion  of  the  ore,  dis»olve  it  in 
nitric  arid,  dilulL-  the  eoluiiun  with  wutrr,  filter,  and  thcti 
l«it  the  tiltrntc  wilJi  bydrochlorie  neid.  If  wlrer  ii>  pretcnt, 
n  white  preijpilale  will  be  jtrodueed,  Auluble  in  catiatic  nm- 
monia.  The  prwijiilttied  chlorid<!  of  ntlver  thus  protluced 
may  be  oollceti-d  on  n  filter,  wnshcd,  dried,  fbsod  in  a  amali 
porcelain  crucible,  and  weighed.  134  grains  of  chloride  of 
ailver  reproaewt  108  grains  of  silver  ;  or  1  graJo  of  cliloride 
of  silver  contains  0.75330  of  silver. 
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24.  This  ore  conttuns  copper,  arteme,  iron,  mlpMur,  and 
ntirw ;  its  iinalysis  mny  be  made  in  the  ume  manner  ss  that 
of  grey  copper,  but  it  is  less  con>pUcnl«d;  it  i*  as  Follows: — 
The  ore  is  first  rcdiic''<l  to  very  fine  powder,  and  then  treated 
by  aqua  re[;ia  until  the  sulphur  whteli  separates  has  a^lom- 
mcrnti-il  into  yellow  Iuni]>s.  The  solution  is  then  Rllored  in 
nrdcr  lo  Hcpiinili-  the  silica  and  the  sulphur,  which  should  be 
Willi  wn-ihi'd,  utiil,  on  igniiinj*  it,  the  sulplier  volatilinui  and 
leAves  the  silica  alonc-  Th<^  luiluticiu  whii^  was  Altered  from 
the  sulphur  and  nilica  is  then  ttvnl«cl  by  an  cxec^  of  nilrnte 
''of  baryta,  which  produces  a  wliite  precipitate  of  ralphale  of 
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iiftryta,  from  the  weight  of  whicli,  oonjointly  wilh  that  of  the 
jrcllow  liim|«i  nf  iiiilpliiir  aboTc  alladed  to,  th«  whole  ijuanlity 
of  (Ik  sulphur  in  thr  noDipoutid  bi^comiv  known.  If  Biumo- 
UB  be  now  sulilt-d  to  Mqiralialtoii,  n  prx^'ipiUIc  of  areenlab^ 
•f  baryt*  and  of  iron  it  produced,  in  which  {irGdpitalt.'  the 
pnaeoDc  of  oncDic  nut;  be  raulilj'  detected  b;  mixing  it 
with  BO"la.  nnd  iienting  it  Ucfunj  tho  blow-pipe  upon  charcoal, 
when  the  rl»anictcri»ti(!  uilour  of  garlic  will  become  jiercep- 
dble.  llic  liquor  filti-ml  from  thm  prvctpitato  contdnt  th« 
eoppcr,  and  ih  blu*- ;  it  ai»j  be  predpitated  nn  umiaI  hy  a 
NolutioD  of  |>nluh. 

3.5.  The  pn-aence  of  araenio  in  llie  ore,  however,  may  be 
seccrlajned  nt  the  beginoiDg  by  hoaliug  a  partioa  of  it  mixed 
willi  Mxb  beford  ll>e  bitw-pipc  upon  charmHU. 

COPPER   PI  RITES. 

26.  Tbo  malyw  of  coppnr  pyritci  in  purtonu(-d  exorllyas 
that  of  the  ore  b«t  nwjitionMl ;  aeoordiug  to  Thomson,  its 
oonalJIuent*  arc  u  follow  ;— 


AncIcMo. 

Cornnl!, 

Snlphnr  . 

33.0J 

M.GS 

Copper   . 

32.95 

a3.04 

Iron 

»3.04 

81.5.1 

Ewthy  matter 

0.00 

O.SS 

lOO.OO 


100.00 


scLPBrsET  OP  corrEX. 
*    37.  {tlirtotts  eopptr)  iB  a  combination  of  sulphur  and 
vopper,  with   an   admisturc  of  iron    and  of  silica   iu   the 
following  propotrtion* : — 


Sulphur 

Iron 
Silica 

Sikcik. 

Camasl). 

Si«g;aniebpu. 

Noi>  Scotk. 

7«.S(P 

IM.oU 

3,-2S 

T:.I0 

3o.ea 

].t5 

0.00 

7».SU 

lu.oo 

0.7.5 
LOO 

79J 

IB.0 

0.0 

loa.uo 

IW.OO 

loniH) 

100.0 

Kte|irotti. 

Thomion. 

UllmuL 

Jackaaa. 
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28.  Suli^hurtt  of  coppt^r  inaj  be  analysed  by  btuling  n 
welglied   porlion  of  thv  sample,  iw«Titiu>ily  pulverized,  in 
MI1M  regia,  tinlil  ihc  sulphur  lum  H^paratnd  ut  lumps  of  a 
perfectl):'  ji'llow  cotonr,  thi;  sotnlicn  b  then  diluled  with 
walar  and  UlUrird,  in  order  to  wrpnrnU!  the  Hiliai  and  the 
ngglonicrntcd  sulphur,  which  tuny  be  c»timnlcd  iw  deecribed 
in  the  analysis  of  copper  pyrila.     lli«  iiltrat«  u  uiualty 
treated  by  ftn  excess  oi  uiunonift,  vfaicb  procipitUca  the  pcr- 
oxyde  of  iron,  which  b  collected  on  a  llltcr.  whilst  the  liqtior 
tllterod  therd'roui,  and  wliicli  is  of  a  fine  blue  colour,  holds 
the  coj>per  in  aolulion.    This  lutlhod,  liowever,  U  ioaccuntf^ 
beoauM  the  precipitatrd  pcroxyde  of  iron    rebdns  a  con- 
itlilernble  pn>]Hirti»n  of  cop[><^,  nhicti  otnnot  be  taken  up 
oiiuiptelclj'  by  any  cxcc<«  of  nmmonin.  It  ii^  tbcreibre,  utucb 
better  to  paw  a  elream  of  sulphiirvttcd  hydngea  in  the 
•olution  of  Ibc  mineral,  the  copper  fall»  down  as  oulphuret  of 
copper,  nliicli  is  lilii^k.     The  stream  of  gas  shonid  be  poMMl 
slowly  tliruu;;li  the  ^Mlution.  and  conlinucd  until  the  iiquor 
*nirlb  strongly  of  it  i  iho  sulphurct  of  copper  so  produced 
should  be  rapidly  collected  on  a  filter,  wa»hed  with  water 
contaiiiin^  a  little  siilptiurelted  hydrogen,    and  treated   in 
every  wny  as  was  said  licfore. 

29.  The  filtrate  from  the  sulphurct  of  copper  should  DBXt 
be  heatod  until  uU  odour  of  sulplmn-tted  bydro^n  has 
ranisbcd,  nii<l  nn  rxcc*  of  nmmnnia  being  then  poured  into 
it,  tlu!  pttroxyde  of  iron  \%  thircby  preci]>itated,  collected  on 
A  filter,  dried,  ignited,  and  weiglird. 

30.  The  orv  niny  alMi  be  roasted,  ns  well  ns  jio*>ible,  in  Ibc 
manner  described  liclow  when  spcnking  of  the  nnnlysix  in 
the  dry  way,  and  boiled  with  conccn  trailed  hydrochloric  acid. 
The  solution  of  the  ore  ia  tli«n  Ireiitcd  exactly  a«  abure 
dwcrilx^d,  or,  after  having  nearly  cvnporatcd  the  exccsi  of 
acid,  the  solution  should  be  dilutc^d  with  wnti'r,  Kltcrrd,  and 
the  co]>pc-r  may  then  be  prei'JpilHted  by  a  bar  of  cine  or  of 
iron.     The  copper  thu«  precipitated  is  washed  with  water, 

ettnfaUy  dried,  and  wcig\».-d. 
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AtMifytif  M  lAf  dry  ttay. 

3i-  Tbc  mioItbu  of  sulpburct  of  copper  in  the  dr;  way 

may  be  pc^ormrd  in  various  way§.    One  of  my  fricmU,  Or. 

Klirenlwrg,  contiBDnicslcd  to  me  ihe  following  procrw  whicli 

t  hove  fomuwluit  modified,  and  which  I  can  rccomtncnil  im 

giving  accurate  resalu.     Take  a  weighed  (inaiitit^  of  the 

ore  and  roaiit  it  completely,  so  that  all  tlic  i^iiliilmr  mid 

sulphuric  acid  maybe  eliminated.  This  id  best  neciitnpliBhed, 

by  putting  the  above  weighed  quantity  of  the  (tilphurct  in  a 

ct^ciblv,  and  wbrn  the  mass  is  rottxted  n«  mueh  a!>  possible, 

oo«  tenth  of  ila  weight  of  carimnnle  of  utnmoiiin  is  giuduiitly 

added,  whiUt  the  tnas-*  it  kept  at  a  rc({  hcnt,  Ihn  whole  bi-ing 

diligently  stirred    and    tliormighly  mixi-d.      ^^'hI■^  all    the 

carbonate  of  ammonia  has  been  well  iiieorjioratpd  with  the 

inaM,  as  just  sud,  the  Icmpemliin!  in  lirouRht  to  a  bright  red 

beat  for  a  fow  minutes,  by  wliii;h  mmnit  the  lii.->t  tracea  of 

sulphur  evaporate  with  the  nmmoniacal  vujiour.     If  the  or« 

CODtointt  much  arsenic,  whieh  is  freiiuently  the  onsir,  kqiim; 

cli>roo«l  sliouM  be  ad>l>-d  during  the  rousting,  prcviouN  totlii^ 

addition  of  the  carhnnale  of  atntiionia-      Taki:  now  about  400 

graina  of  the  roasted  mnsx,  and  itbuut  tiOO  grains  of  citrboiiatA 

of  soda,  put  the  whole  in  n  morlur,  aixl  triturate  it  carefully. 

Pot  the  mixture  into  a  brtuf/ue  cruriUe,*  and  eirew  over  the 

whole  about  400  grains  of  borax.     The  crucible  i*  now  put 

in  the  fire  and  kept  at  a  dark  red  heat  fur  about  a  quarter  of 

an  hour,  aJ\er  which  the  tcmperalur*  shunld  be  iiicn«M.'d  to 

a  briffbt  ml  heat,  which  It  ti>b«  mtiiiituiiieil  fur  about  twenty 

miuuteri,  or  in  fact  until  t)i«  boraic  ba:^  fuiit^d  into  a  perfectly 

amooth  surDice.     The  crudtite  L«  tlieu  allowed  to  cool,  and 

*  A  fanuqua  cnidble  aia;  )»  moil  nvnipniviitiv  uuuIf  bv  (illing  h 
aoonnoa  llcniaa  vuoible  sith  Inaip  Much,  Kt  itnall  punintiB  nt  a  tl(a«, 
and  tUMigl*  pwring  each  pflrtion  iritli  a  laaiioil,  or  iniall  r«tJe.  Thr 
vnuitilo  being  thiu  filled  up  ititfa  the  coniprMWil  lamp  black, aholo  ef  a 
BHabl*  diiataniia  m»j  lie  tcoiiped  out  itilh  a  kiiilc,  and  the  uile*  of  the 
hoi*  an  thm  patiihni  with  aylaiB-roil.  A  brafjiie  is,ttiet«S0K,ai:\a.ti:>al 
or  ^nnp  bSiui  erat-ibl»  uilhia  m  oratory  (rui^IbW. 


J 


K2 


COItROSlVE  SUBLIMATE. 


whcB  eolil,  ■  button  of  metallic  copper  will  Iw  found  U  tlw 
bottom  of  tbc  crudUe.  It  in  imporuiit  that  tbo  ore  abodU 
b«  pcrfectlf  rotuted  before  tuuitl,  for  if  it  rcUinN  *ay  »ulpliar, 
tho  >lag  inruri&bl^  eontaiiiH  some  copper. 

OLBBOKATE  OP  COrPFJI. 

SS.  (Blur  earbonalf  of  copper.     Asurile.)     ThiJ  ore  i»  ■ 

combination  of  oxydc  of  cop|icr,  carbonic  odd,  and  vralcr. 

Mr.  R.  Pliillips  give*  the  followiag  reniltc  of  ou  aouljrsts  of 

tliiaore. 

Chcaff. 

Oifde  of  coppar         .        .       .        ODlOS 

Ouboalcuid        ....    KM 

Water 5.4« 

irw.<io 

8.-).  Tlio  quantity  of  copper  is  ondlj  detcrmiood :  a 
n'cigli<vl  portion  of  tbe  ore  \»  fir»t  n.-duced  into  fine  powder, 
and  then  treated  m  a  Unitk  by  hjrdrocliloric  acid,  which  pre- 
duoOfl  an  eSBrvawOBCe  due  to  a  diMtngagcuvent  of  cKrUinlc 
acid.  The  oxy<l«  of  copper  b  then  predpilalM  in  tho  a«ual 
way  by  |KitA»li :  or  the  copper  may  be  pn-cipitnicd  IWibi  the 
flolotion  \>y  meann  of  a  eleao  blade  of  iron,  or  of  nno. 


COPPERAS  (BLUE).— S«  SutpAaU  </  Caj^xr. 


COPPERAS  (WHrrK).—Se«  Smlpi<Utof 


COPPER  PYRITES.— Sco  Copptr  Orts. 
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CORROSIVE  SUBLIMATE. 

l-Hi/roCllLOIUDE  UK   HBRCL'RIL     DICIlLORiDE   OF 
MBBCUUV.    OXVaURIATli  UP  MEKCURlf. 

I.  Pfotochloride  of  mercury  (Kg  CIV  or  conwive  «ub- 
//>iuM  in  a  coopmuid  of  mercury  and  of  cldorlue.  nuiil  bitdy 
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kDOwn  u  fairbloride  of  luercuiy.  It  luu  a  nauseous,  dis- 
a^pvnablc!,  nttd  ptTMxltog  nKtallio  ln.->te.  It  in  guiicratly  met 
with  in  coainiRrc«  in  while,  aciculitr,  iinpt-TtVctly  nrj-nlnllixvd 
mBMcf^  Mdtttraiupnruit  on  thi^  (mI^vs,  convex,  even,  and 
■luniog  oa  Mi«  mAk,  coiiciiv<-,  nnd  luU  of  «cuall  caoAiMd 
crjfKlols  on  the  other  viilc ;  wMiirtime*  bIm  ia  uwU 
iked  cryMtnlK  whicli  itli^htljr  efflorcice  b}^  exposure  ;  it 

ft  mtmt  nmlcnt  |iouoii.  Vba  specilic  gnivitjt  of  Gorraciv« 
snblimBtc.  i»  J.SDN. 

2.  Corrusivc  mblinuite  i»  gunemllj'  giure.  ExpOM'd  to  a 
rod  htttt,  it  should  liquify  nnd  thin  voliililixi;  etiiircljr.  At  a 
Iras  df^TCo  of  tcmpcniturc  it  volBtiliKu>  nl^o  witliout  under- 
going fusion.  It  should  diwolvc  compldvljr  ia  sulphurii: 
«th«r,  and  likvwisc  in  ihrcc  ]>ariii  of  cold  alcohol.  It  h 
lotallj'  »olnbto  in  water,  and  sulphuric  «tlicT  takes  it  up  ironi 
Its  aqueous  sotulioD.  If  it  contains  any  subi^nrido  of 
nieruur;  (calomelX  »  residuum  is  k-l^  when  dissolveil  ui 
witt«r,  calomel  being  insoluble  in  that  ni«n«trutiau 

J.  The  aqueous  solution  of  corroetTe  snblbHBte  in  d«ooiD- 
pfovA  and  predjittuled  bj  lime-waier,  or  hy  tolution  oT 
potttyh  in  the  form  of  a  yellow  prcd|ntate,  wltidi  prudpilate 
xiiunid  altiu  be  ounipletely  volatUlxable  by  beat.  Any  rcMi- 
duum  IK  nji  iinpurity,  the  uuiuuut  of  n'liidi  may  be  dirt-ctly 
nwurtuined  by  weighing. 


a 


COTTON  AND  LINEN. 


1.  Linen  fabrics  are  olUn  mixed  with  cotton.  U.  Kindt 
proposed,  >H  a  means  of  detecting  these  two  aubaiances  from 
eadi  olber,  a  method  which  ii>  grounded  upon  the  power 
whidi  concentrated  »iilpliiiric  ncid  poMCuMa  of  (liasolrinti;  the 
cdluloae  of  cvtton  more  rapidly  thun  that  of  flax. 

8.  The  node  of  proceeding  is  lu  fulloivs  ;— A  portion  of 
the  tiwoe  U  &nl  boiled  in  wntvr,  in  order  W  rvniorc  the 
stifiuniog.  it  u  then  dried,  cut  in  hali',  weighed,  and  one  uf 
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the  l»lTa  i«  ptuoged  into  coix»iilrBti:d  Milpliuric  acid  for 
two  minutes.  Tbo  tiMUC  which  hiw  tiM-n  becuOM  tranepuvat 
in  agnin  bnilcH  in  water,  for  tbc  |Hirpo*>;  of  RtaoTing  llie 
giinimj  iiilMtancc  prodocrd  ;  thii>  n-monl  nnj  be  prooKiCed, 
if  iveedful,  by  IKction  between  llie  Biigen.  'I'lii-  iid<I  ii>  ulti- 
malel^r  diminatcd  hj  wajitliiii^  tli«  liasu«  with  n  weak  solulioa 
of  alkali,  tlt«n  wilb  pur«  water,  aAer  which  it  i«  dric<l.  A* 
in  lliiit  proccM  tlte  llireada  of  cottou  liavc  bcrn  iii»«>lvp<l,  ibcir 
omuuot  may  be  Immedi&tely  (ktermined  by  tho  loss  as  ooin- 
pand  wilb  ibe  portion  wklcb  hta  not  be«a  submitted  to  the 
action  of  ibe  aulpburic  acid. 

3.  If  tli«  pi«ot!  wi-iv  left  too  lonf;  in  the  add  the  Sax 
would  tik«wiae  b«  altttcked,  but  if  ibe  liaaue  contain  no 
notion,  the  corrosion  will  have  bcini  uniform,  wbiUt  in  the 
contrary  caw,  tho  cotton  is  Bret  attacked  and  coiivcTtcd  into 
gum,  whilst  the  flax  rrniains  while  and  opaque. 

4.  A  conccntrali-d  ^nhition  of  caiiitic  potn»h  may  ako  b« 
emplnycd  for  the  purposp,  as  fnIloWB  : — A  picc«  of  tlio  ttnae 
in  lo  li<^  lioilc'l  for  two  minutra  in  it  >trong  solution  nf  caastic 
pota»h,  find  then  dried  between  folds  of  blotting  paper. 
Upon  unruvi-iliug  it  tliu  linen  tlire-nd*  will  be  funiiit  to  bave 
acquired  n  dark  yellow  tinge,  whilM  thooii  of  cntlon  lave 
remained  white,  or  have  only  become  »liglitly  tinged  with 
ydlow. 

6.  Tho  presence)  of  cotton  in  a  ti««uc  may  also  bo  detected 
by  tlir  microicopc,  tbc  librcs  of  cotlon  having  a  flat  and 
shriFellcd  appeanuMCv  whilst  those  of  &kx  are  round  aocl 
straight. 

6.  CoUOH  and  vool.  To  distinguish  cotton  from  wool, 
boil  n  lU^uarc  inch  of  the  tissue  in  a  solution  of  caufitic  soda. 
The  wIioIl'  of  the  wool  will  be  dissolved,  whilst  the  cotton 
Sbrea  arc  scarcely  Iqjured  at  all  by  this  treatment ;  and  if  Ibc 
tlirpods  liftvu  Iwn  previously  counted,  their  relative  propor- 
tion may  be  thus  din-ctly  estiniatcd. 

7.  CotlomXram  irt>ol  and  tiili.     If  the  tissue  be  white,  the 
prweaee  oTsill:  or  of  wool  ma;  \ie  •iu^a^uVM  (tooi  eoflon 


CREASOTE. 

bv  meau-i  of  cLlurine,  for  if  the  ttMU«  be  «s[)oM(l  lo  tht- 
aetioa  of  Uii*  gnu  tlte  wool  or  the  xitk  bL-come)  yellow,  whiht 
the  cotton  nanaina  white. 

8.  Tbe  i>re*»uiee  of  i-oltoit  m«y  be  mmi  ettntly  rcrngnixi-d 
And  distlngut.Hbi.-<l  rn>m  wool  uiiil  fnim  ailk  hy  unrnvrlling 
ibie  siwpevtMl  iLwae,  and  inllaining  tht'  ihreuiU  mi  unmvellML 
Wool  and  mIIc  tlirtvda,  wIi<.-d  mi  trojitifl,  ^luivd  u|>,  burn 
wttliOifUuully,  and  with  n  cliara^^ti^mtiii  <Kli}ur,  aoi]  Wve  a 
Tolominoiw  eharcoul  wtiiliit  cotton  thratda  hiini  rupiillr, 
Icare  no  dwrcoal,  and  evolve  no  odutir. 


CREAM  OF  TARTAR.— See  BitartraU  of  FbtasA. 
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^TcR] 

^V  "  Orcasotc  is  «  prodQct  of  the  dry  di.4lillntu>ii  of  oi^anir 
bodies,  aod  ibc  ]K-«iilinr  prcHcrvntivc  principle  of  RDoko  and 
pjroligDCoiu  acid.  It  prevents  the  docriiinpci:>itiDn  of  mmc, 
aud  tbeaoe  its  name  tram  xeia;  (flesh)  and  aatftt  (to 
preaerTe). 

'*  It  is  chiefly  man u factored  fVom  wood-tar,  in  wliich  it  ii 

I  tometimes  coniainoil  to  the  amount  of  20  piT  cent.  Its  com- 
ponents nro  carboOi  hydrogen,  and  oxygen,  in  ■  jimportion 
not  yet  precisely  uocrtoined. 

,  "  It  is  a  colourlcM  and  tranHiwrent  liquor,  specific  wdght 

«f  little  more  ttiun  water,  of  a  (it^i^ulinr,  unpleasant,  penetrat- 
ing odour,  and  of  n  wry  puiigtrnt  and  caustic  taste  i  it  aetii  in  ii 
state  of  CMic4^otmtion  like  n  potHuti,  makes  the  eyea  feel  pain- 
ful, botln  nt  :i03°  <M;ntig.  =  397"  Fahr.,  does  not  consoUdate 
erco  aHiPcmtig.  =  —  6°S  Fabr.;  produces  on  paper  greasy 
(poto,  which  afterwards  disappear  ;  dissolres  in  SO  parts  of 
water,  and  mixes  in  any  proiKirlion  with  spirit  of  wine,  ether, 
essential  aod  fat  oihv  acetic  acid,  and  ammonia.     It  ^swA\«:^ 
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aolution  u  pvrfeclljr  walral,  uiil  precipibttu  mJdUoiu  of  gjim 
and  Ihi!  wbiw  of  e^ji*.     Sp.  gr.  l.Oa"  at  68°  F^hr. 

"  CrvAKite  ia  muuI;  diHtingubhetl  hy  ia  odour.  If  of  • 
giKxl  qu&liiy,  ti  poiMcsMti  ilie  following  propertiw ; — 

"a.  IftiliHlcAii  wttb  an  equal  volume  of  water  in  a  narrow 
tMt-iubc,  not  more  thau  the  cighlictfa  part  diiappcoiv; 
olIverwLse  it  oontaiiu  water,  of  wluch  crcaaote  ia  able  to 
absorb  I'^th,  without  becooiing  turbid. 

"A.  If  It  cnnbcdisKilvcilcoinpietel^inSOpaita  by  weight 
of  wat<-r  at  n  mrtlium  temperature,  it  then  forma  a  perfcctlj 
neutr^  liquid.  An  oiljr  reaidne  floatii^  on  the  suriaoe 
belnijs  the  pretence  of  other  foreign  pTndtietii,  tw  vupiooe. 
CKpaaaiort!,  picwnar,  wliich  are  obtoineil  at  tlie  nme  time 
with  the  I'TtOMte  during  tlic  dry  distillation  of  organic 
ftubatancCA." — (Annah  of  CAemittry.) 

Pore  creuote  b  colourleea,  but  (hat  met  with  In  ooin- 
DMiroe  has  genAralijr  a  straw,  or  even,  nhen  rtay  impure,  a 
biowa  colour.  According  to  Dr.  Pcrara  tbwo  inipuritlea 
mny  be  delected  by  mixing  separate  portion*  of  the  auspecled 
Uquid  with  acetic  add  aiid  cau»tic  potash,  pure  creoMtc 
being  eomplet«Iy  sulubic  in  ttiese  fluidH,  wtiilit  the  inpuritiv* 
not  being  ao  may  tbu.i  be  isolated. 


CBUDE  ANTHtfOST.— Sec  .•r«/^Kiurrf^,^«A«o»,. 


CRUDE  TARTAR.— Soe  BOartttae  «/  /bftw*. 


CKVSOCOLLVi Sec  Amu-. 


CRySTAL.— See  GUu*. 
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CUBIC  NITRE.— See  Mlw  (CwAic). 


CUTCH.— Sec  CafccA*.' 


DUTCH  GOLD.— See  Bm». 


-DUTCH  VV'UIT£.— See  CarbonaU  ^  Uad. 


ELECtnUM.— See  Gtrman  SUvtr. 


EP80H  SALTS— Sw  Sniphalt  <^  Ma^nt^a^^ 


ESSENTIAL  OILS^-Sce  OH*. 


ETHEB. 


SITLPIIURIC  eriiEH. 


i^.^ 


f 


1,  Etbor  Lt  tlm  lutnit:  ur  u  cuin;H>uDO  vrliicb  in  produced  in 
K  grcHt  noBiber  of  cin:uin.itiui<'tf.->,  but  n'liicli  is  prtiioipuUjr 
fonncd  wben  slcobul  m  mude  to  re-a«l  uiioii  itulptiiirio, 
muriatic^  nitrous  acetic,  arseLii-,  |>liof|)liurie  ucidi>,  Huonde 
tWbaron,  &&  conceulnlcd  sulpUutrii;  uoiil,  however,  tnuufumin 
alcohol  Into  etlier  more  easily  ttuua  any  otlier  Kntwtanoe ;  and 
llut  «ther  ia  altuoat  exclusively  used  both  for  mauiifactiiriii^ 
purpowfl  and  \a  the  Iftborntorj-. 

2.  Pure  sulphuric  other  i»  colourlcw,  wid  *ery  liuid;  it 
luu  a  peculiar  «troDg  pcnctmting  but  agn««ble  odour,  and  ii 
bvnung,  pungent,  aweodsh  Aavour.  It  should  be  pvrtVctljr 
neutiKl  to  teet  papers. 
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S.  Th«  rthnr  of  caminrree  i*  gcnenUj  UMMpbistkiitftd,  bnt 
it  b  lufTi-rtlHitcjui  found  mticti  Itia  pun;  or  slronf;  Uud  should 
bu.  The  oalj  adulK-nitioii  to  wliicli  sulpburic  etli«r  u 
liable,  h  hy  au  admixture  of  alcohol,  In  which  it  b  sc^aUe 
In  all  proportion.  The  presence  of  alcohol  in  pt.hcr,  Iiowercr, 
is  very  easily  recognised  by  pouring  a  ccrlnin  quantity  of  tbo 
suspected  ether  into  ■  graduated  lube,  and  adding  a  tmtU 
quantity  of  water,  which,  lUssolving  the  alcohol,  produces  a 
IBBOh  more  considerable  diniinntiou  of  volume,  if  the  ether 
contain  that  body,  than  when  it  ia  pure;  of  courac  the 
mixture  should  be  shaken.  It  should  be  recollected  that 
10  parts  of  wat«r  dissolve  1  of  ether ;  and,  conwqiwntly,  that 
ft  diminution  in  that  proportion  will  always  tnki-  place,  even 
with  pure  ether,  for  which  an  allowance  muit  t>«  madc- 

4.  The  alcohol  employed  in  the  manufaclnre  of  ether 
Rbmild  he  very  purts,  <ir  well  rectified,  otlierwise  the  ellier 
will  have  •  much  Ich.-i  H;;ri>eable  or  even  an  unpletisant  odour, 
due  to  the  presence  ot/nttl  or  other  essential  oil. 

5.  The  specific  gravity  of  good  ether  is  0.775. 

6.  The  oxygen  of  the  nir  slowly  acidilies  sulphuric  ether, 
owing  to  which  it  frequently  reddens  htmus  paper ;  such 
ether  should  be  redistilled  with  potash  or  caustic  magneeia. 
The  operator  in  doing  thia  should  bear  in  mind  that  die 
vapour  of  ether  is  highly  inflammable  and  /itav}/,  and  that  it 
frequently  happens  that  in  falling  upon  raikul  coals,  or  tlte 
flame  of  gas,  of  candlea,  or  of  other  ignited  bodi«^  it  inaf 
catch  fins  and  cause  serious  accidents. 

7.  Ether  is  principally  used  as  a  solvent  in  oertata  ana- 
lytical operations,  to  delect  and  isolut«  bromine,  and  in  tfae 

^_  preparation  of  a  great  uumher  of  organic  bases,  fte. 

^^P  8.  Sulphuric  ether  is  sometimes  used   as  an  anaeslhenic 

^^^         agent,  but  chloroform  is  now  generally  employed  in  pre- 
^^  furanoe. 
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FERROCYANIDE   OF   1*0TASSIUM- 
YELLOW  PBUSSIATE  OF  POTASH, 

1.  llie  {crmcjUBiAc  of  potassium  of  commerce  i*  gvaenMy 
in  lftT;ge  And  beuitirul  cryslnU  »f  n  fino  lemon  jrcUow  colour, 
which  xliould  be  enlirrl}'  ^Dliililr.  in  ulcolioL 

2.  Tlie  jrcUow  pruMtnte  of  coinnieru-  in  soinvtimr?!  con- 
tamimtled  by  .lulplmte  i>r  jwtusli,  tbu  }ire*ence  of  whii^li  inny 
be  detedoi  by  diiMilyiiig  k  portion  of  tlic  suit  in  ualur,  and 
adding  ifiereio  a  joluiion  of  cliloriile  of  barium,  or  of  nitrate 
of  baryta,  which  will  then  produce  a  white  prediutate  of 
5iilpfaal«  of  baryta,  iuauluhle  in  wat«r  and  !□  acidu,  If  aul- 
phais  of  potash  be  preeeiU.  Th»  preoipilated  sulphate  of 
}»ryt»  should  bo  collected  on  a  iSlter,  washed,  diicd,  ignited, 
ftnd  wpiffbedi  117  grains  of  stilphute  of  baryta  conx'^pond  lo 
88  grains  of  sulphate  of  potash, 

3.  This  substance  has  become  an  importaot  article  of  com* 
uierce,  Urge  i)uiuititi«t  of  it  being  consumed  by  culicu  printers 
and  dyen,  by  the  manulaclurcrs  of  Pruiutiui  blue,  and  tu 
el«clro  plating. 


FIXED  OILS— Soa  Oil*. 


FLOUR. 


I         I.  U 

I  "The  iiKwt  dir«ct  manner  of  appreciating  the  quality  or 

I  yield  of  flour  would  be  to  make  broad  with  it  in  the  ordinary 
way,  by  taking  viiry  equal  qnantitic"  of  Hour  and  of  water, 
and  knceding  ihcm  at  tlie  same  temperature  and  for  the  same 
iMigth  of  time,  in  a  small  kneading  machine  {pftrin  mmt- 
mfa«\  nutin;  the  dough  bj  means  ot  e^ifil  t^'oaxi^^uft  «K 


I.  M.  I>itmu  in  hi*  '  Tnute  dc  CliJmic,'  says : — 
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Mlution  of  iNCKrbonftte  of  nxU,  deeampoMHl  at  the  vi-n- 
nKment  of  putlinK  it  in  tlM  oven  by  b  gircn  i|uu)tit]r  of  aliun 
n{»dly  mixed  wiib  thr  dough  j  and  Ijtslly,  bakii^  the  latter 
in  a  small  oven  kvpi  M  «  uaifcrni  letuperHUtru  hj  mewu  of 
«n  oil-bath." 

2.  Such  a  metluKt,  however,  appeare  to  me  excccdinglj 
troublesome  and  oacmwB,  neitlier  doea  it  f\illil  lh«  (ksi- 
it«ratuiu,  for  llu)  object  ia  not  mcrdy  to  ascerlein  the  yieU 
of  the  flour,  btit  indeed  the  quality  of  the  broad  prwlicccd. 

3.  If  thr  rii'ld  wp.rc  always  in  jiroportion  to  the  qualilj, 
the  nirtliod  nimvu  nlltidr^d  to  might  perhaps  bcvome  arailabiet 
to  a  c«rtjun  ucluit,  but  trc  have  seta,  in  t)i«  article  on 
Bread  (tint  «ucli  i»  not  the  efl«« ;  or,  nl  Icaol,  that  vrith 
flour  of  an  inferior  qunlitjr,  the  baker  genemlij  wntrivcs  to 
obtain  a  quantity  of  bread  eywit  in  teeigbt  to  that  which 
better  deoeriptiuns  of  flour  would  give.  It  U  therefore  belter 
and  nafcr  to  teitt  the  quality  of  the  flour  by  ascenaininft 
the  amount  of  foreign  matter  which  may  bave  lieeo  mixed 
with  it. 

4.  The  mibstancea  principally  employed  for  the  purpose 
of  odullerntiitg  whrat  flour,  tin>  fteula  or  potato  tiamh,  bean 
Jiour,  Ittdian  ixirn  Jiiinr,  ri/e,  and  rice  Jlonr,  wliieh  aliiuen- 

larjr  tnbetaDCC*  arc  objoetionalile  only  when  the  flour  ouo- 
twning  them,  or  the  brwid  made  with  such  flour,  is  »old  as 
(Cenuinc  wheal  flour  or  broad ;  but  beeidce  those,  eo  tar  venial 
addttiuu^  fluiir  'lA  sometimes  sophisticated  by  alum,  ehaUt, 
honf-duM,  and  plaj/lrr,  and  il  is  more  especially  ngainsi  tbccc 
that  Ihv  rigour  of  the  law  should  be  enforced. 


DtUetion  of  Fteuia,  or  I'otato  flovr. 
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li.  The  admixture  of  potato  flour  or  fecula  to  wheat  fl<iur, 

may  very  w«ll  \v.:  iletM-tcO  by  the  micro^oopvi.    Tho  partid<» 

of  potato  nlorcli  are  irregular  in  shnpo,  and  of  rorious  siiaa, 

lad  morrovcr,  upon  plaeinf  a  little  oC  the  suspected  flour 


are  Uie  niicniHcopv,  bikI  moiMcnin^  it  wiih  a  wdniion  of 
potash,  lb«  ]>artideEi  of  wbent  flour  unilrrgo  no  change  n'hal- 
crcr,  wUiUt  the  glotinlea  of  fccuUi  spread  into  tbiu,  imnspa- 
natplfttm. 

6.  Altliou^h  tlir  pr««encc  of  fi^cala  am  be  detected  even 
when  iu  eKlremcIy  minatv  |iri>|iorli<iD,  yM  it  «roulil  appear 
that  tta  quantity  canniH  be  yjry  rigorously  <9tiniHtc(I  vliirn 
■ader  10  per  cent,  i  but  an  ndiilliTntioa  bvlow  111  piu'  oont. 
is  scarmljr  probablv,  wince  it  would  hardly,  if  at  all,  be  re- 
manrrntivn  ;  on  the  other  haivd,  Ihimn*  aMei'l",  that  vhen 
f«cula  is  aildcil  to  wheat  Hour,  to  the  extent  of  30  per  cent., 
it  is  impossible  to  make  bruad  vrith  iL  It  may  (li«refore  be 
Manmed  that  tho  addition  of  focula  to  wheat  Sour  raDgea 
from  10  to  SS  per  cent.,  but,  as  vrc  sdd  before,  the  preseim 
of  a  much  more  iniitutD  (|ua»tity  caii  be  tl<;tcctv<i. 

7.  One  of  tbu  methods  of  doing  thin  i.i  the  fullowiufc, 
which  aixoriling  to  U.  ClMiviUiii-r  nun  be  applied  with  advan- 
tage^ not  imly  to  fiuur  wbieh  Im.i  Uvn  niniply  mixrd  with 
fecdla,  or  which  hw  boen  ground  with  it,  but  likeirisc  to 
vermiocUi,  niacaroiii,  &c. 


I 


Take  of  the  flour  under  eiaminatiou     300  grains. 
Sand  ....    aooditUK 

Water  ....       SounoM. 


Triluralb  the  flour  and  th«  sand  In  a  wcdfctin-ood  mor- 
Ur  for  about  fire  minutes,  adding  ibe  water  gruduuliy,  so  as 
i4>  form  a  homog«neau«  |)«3te,  which  is  then  to  be  diluted  with 
the  remainder  of  the  water.  'I'bis  being  doDC,  throw  tho 
whole  on  a  filler,  and  wbJlat  fllleriog,  prepare  an  aqaeoua 
nlnliom  of  iodine,  by  pouring  about  two  ounces  of  water 
opOQ  about  fifty  giuinit  of  iodine,  and  shake  the  whole  fin- 
about  ten  minute*  ;  the  ncjueous  solution  is  then  decanted, 
uid  the  undisMilred  iodine  is  kept  for  further  use.  Of  the 
aiiueous  nolutiua  of  iodine  so  prepared,  poor  one  onnoc  into 
an  equal  iiuaiitiiy  of  the  liquor  filtered  from  th«  VioKa,    \t 
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the  dour  vtta  pure,  tliin  adilitiun  will  prodflce  a  pink  colour, 
wkiek,  liotvev<-r,  gnulnaltjr  diMppvars  more  or  leia  rapidly  i 
wlUlal,  if  tbu  flour  nwtttin  t«n  per  ceut.  of  fecula,  the  liquor 
will  beouoMT  of  ■  lUrk  |>urplc  colour,  wtiich  disappears  miHli 
nxirn  slowlj.  1'hi«  cxprrimi-nt  bad  better  b«  performp*! 
»imultao«ousljr  with  flour  which  i»  known  to  be  pure. 

8.  ir  now,  lh«  tiquor  bo  cuuninnl  nA«r  ft  nhort  tinti;,  it 
will  be  Mien  that  tlie  colour  of  tho  liipinr  oblninnl  from  tlia 
pure  lliiur  brgin*  to  diiMppc*r  from  Ihr'  bottom  of  titt  glniu 
upwardN,  und  in  tho  courM  of  c«gbt  or  ten  minute*,  it  com* 
pletely  ilisiippftiDi.  whilst,  if  fecubt  be  pnswnt,  the  dccolonri* 
Eittion  t>rgin«  likewise  from  the  bottom  apward»,  btit  the 
purple  or  violet  colour  persists  for  a  long  lime  at  lh«  surboe. 
eo  that  the  liqnor  forms  two  distinct  strata,  the  lower  of 
whicli  in  ooiourlefts,  the  u]>per  one  ia  purple. 

9.  Anotirr  proett*  bj  wliJch  the  quantitj-  of  fecubi  added 
to  flour  WH7  be  accurately  «aiimated,  u  that  profraoed  by  31. 
Robjne,  it  ia  as  rolloirs  : — 

T«ke  500  gniins  of  the  Huspe«ted  flour,  and  mix  it  in 
■  glB.-w-lK«kcr  willi  a  glass  rod,  with  200  i^raina  uf  ooM 
water.  Hie  whole  being  mix«d  to  a  doaithy  cuunKleiicv,  the 
mMS  is  then  tqueexed  in  the  |>alm  i>f  the  hand,  wliiht  hold- 
ing  it  in  t,  bomn  lialf  full  of  nati^r,  bj  which  mcaiu  the 
glulen  i»  depurated,  nitd  ultinintc.ly  left  in  the  ban*!,  in  a  pure 
stale,  imdiT  the  furm  of  un  vJaatic  and  Klutinoti*  mnwt,  which 
may  be  weighed.  Tlie  small  pieecn  uf  gtutcii  which  may  hare 
cxuipud,  anil  have  fallen  in  the  bason,  sliouM  \>r,  of  course^ 
collected  and  weighed  with  the  portion*  of  gluten  already 
obtained. 

10.  The  water  in  the  bason  wliicli  oiHitainii  the  siardi 
should  now  be  well  stirred,  and  poured,  wliilst  turbiil,  into  a 
conical  glass  (a  six  <iunoe  gla«s-inea.->nn;  nnxwem  the  purpoM 
well),  and  the  whotii  is  then  lell  at  rrJit.  At  the  end  of  an 
hour,  a  deposit  will  hare  formed  at  the  bottom  of  the  glase, 
which  must  be  left  undisturbed.     Wlkea  tbe  witute  has  bren 

J^  tt  rest  for  two  boon,  tim  muf/aMUaiX  U«\wm-  ia  care- 
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fully  aypboncd  oul,  and  the  whole  hei»£  left  again  'anilis- 
twbed  fornro  bour^  any  water  ^vhich  may  bo  ob»;rTed  float- 
U>g  abave  the  iepmAt,  may  be  carefully  sucked  up  by  ineana 
of  a  pipette, 

li.  On  enunjiiing  dM  depoait,  U  will  be  Tound  to  be  in 
two  dbninct  layers  i  the  upper  one  has  a  grey  c^jlour,  and 
oamuulB  of  a  mixture  of  gluten,  in  a  finely  divided  state, 
ttad  of  albumeo  ;  the  lower  layer,  which  is  opaque  and  white, 
b  starch. 

12.  The  "pprr  layer  should  be  cnrcfully  removed  with  a 
(eai>poon,  down  to  the  cotn]>acC  Inyer  of  sltti'cb,  which  iit 
known,  bccsuiw  il  fccl»  liarder  and  stiffcr  ;  the  second  layer 
■faould  be  k-i)  undUtiirtx-d,  until  it  lin*  become  quite  solid  by 
drying.  Wbcn  it  U  in  thst  state,  it  may  be  easily  reinored 
from  the  ^loM,  by  pres^ng  it  gently  with  thu  finger,  all 
round,  until  it  in  dctaehtHl,  and  tt  nuiy  then  bo  u|i.<i(!t  in  the 
form  of  u  cour,  upon  u  luiup  of  dry  pla«ler.  The  jxitnlo 
ttlarch  being  biairii-r  than  tlint  uf  wlit^nt,  form.'*  the  apes  of 
the  cone  t  it«  thii^nena,  or  ilej>th,  aud  eon.iecfuiMitly  its  quon- 
tity,  may  be  <--riiiiiat(Kl  by  Molulion  of  iodine,  in  the  following 
Boanner  : — The  operator  ctitM  from  the  djh-x  of  tlie  little  cone 
abore  mcDlioiied,  a  nlJcc-,  which  he  Irituruten  only  for  ■  nhort 
time  in  an  agate  niortur  (uno  of  glti^  or  purceJain,  or  wedge- 
wood,  will  nut  do),  aud  lie  te^ta  that  with  solution  of  iodine. 
If  it  turn  blue,  it  ii  I'eeulu.  Another  iilice  1^  treated  in  the 
•une  nuuiner,  until  the  operator  comes  to  the  wheal  «lureh, 
whkh,  in  the  preitent  iuntanec,  will  not  be  affected  by  Uie 
K|uoauii  wJulioa  of  iodine.  This  difference  of  behaviour  of 
ihc  two  aiptata  of  march  with  iodine,  is  due  to  the  friction 
of  tlie  paitla  and  mortar,  which  Is  sutiicicot  to  divide  or  tear 
llic  envelopca  of  the  particles  of  the  potato  starch,  which 
then  beeuiue  blue,  when  treated  by  Miiution  of  iodine.  The 
partideH  of  wlieat  starch,  on  the  contrary,  arc  not  disaggre- 
gated by  that  treatment,  and  being  tlicnrforti  protected  by 
tludr  cnvelofie,  are  not  acted  upon  by  »aluiiou  of  iodine,  or 
aoitltte  only  a  btvwo  tiage. 
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18.  Uut  water,  or  beat  id  aoy  w»y,  watt  not  be  em^cg^ 
in  that  cxpcriiuent,  for  it  iroulU  bant  the  eovcJope  eoalaiil- 
ing  the  Blai«h  of  the  wheal,  which  would  in  that  cam  be 
coloured  bine  abo  by  eotxttioa  oT  iwliitv,  am),  tlicrvforo.  »poil 
the  esporimvni.  For  the  midg  reason,  llic  cone  of  etarch 
laust  be  led  to  dry  c}>ontani.-oii«ly,  and  not  by  npplyiitg  h«M ; 
tteilber  ehoukl  tritiiration  be  conlinuci]  too  long.  Tbo  aeper- 
ilies  of  a  wedgcwood  mortar  would  tear  the  globflles  of 
Btnreli,  and  [iroduce  ihc  same  ofTect  aa  heat ;  one  of  gbau,  or 
of  glazed  porcelain,  would  atiogclliier  (ail  in  dividiog  tben, 
and,  in  that  ca»c,  potato  starch  would  Nmulate  wiraal  atardi. 
The  number  of  slices  which  have  been  coloured  blue  by 
iodini!',  corrcKjiandlng  to  the  graduations  of  the  glawmeaaHie^ 
indicate  at  once  the  rcluliw  proportion  of  the  potato  floor. 

14.  Wbcn  flour  is  adulterated  with  mai»,  or  Indian  com 
flour,  or  with  yranud  riee,  the  best  method  of  detecting  it  b 
by  the  microf«opc  The  sui^ioctcd  flour  should  lirst  be 
washed  under  a  thin  streamlet  of  water,  or  in  a  ba»o«  half 
filled  with  water,  in  ordiir  to  sepant«  the  gluten,  aixl  a  jior- 
tion  of  the  stanch  wliich  deposits  being  coainini.'d  twrure  tbo 
microscope,  or  with  a  magnifying  ghiss,  fragments  of  an 
aoguEur  fihn|w  and  twnii-traniqiarent  will  be  obeerred,  if 
mnixi^  or  rice  is  pnvcnt.  Bread  made  with  Hour,  coutainiog 
a  certain  iiiinntity  of  these  KiilMtancca.  feeis  hanh  and  dry. 
and  if  ibe  proportion  of  IndiiincorD  is  at  all  oonuderable^ 
the  llour  liuj>  a  yellow  a|ipciiritnce,  it  feels  coarse,  and  luu, 
moreoTcr,  a  pttculiar  wweet  und  cnky  duvour. 

m.  When  wlii^al  lluiir  hu-H  been  mixed  with  btatt  Jiour, 
the  meal  ha«  a  yellowish  appeanuice,  fuelM  inA,  and  luts  a 
peculiar,  biller,  or  aciid  flavour  of  branH. 

16.  To  detect  the  presence  of  hranjiour.  Sir.  Rodrigueji 
proponed  the  following  tii^lliud,  whieh  in  aceurale.  It  con* 
sists  in  submitting  the  suxpectcil  Hour  l«  dry  distillation  in  a 
stone  retort,  and  collecting  the  di»lillale  in  a  vcMel  containing 
water,  wliidi  will  b«  found  to  hare  acquired  on  alkaline 
reaction.    If,  on  the  contrwy,  the  wheat  floor  is  pure,  the 
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mier  in  which  the  dUliltnte  will  liftv«  eoodcRMd  will 
ranatn  ptiTfcctl^  ncutml.  ThU  olknliiie  reitrtitin  tukcd  pUi'c 
whi?D  bcwiH,  pulse,  or  pm  motl  liu  iKvn  uildci)  to  whuut 
Hoar. 

1 7.  Anoth^  protru  ia  tke  following  t — 


I 


Ta3te  of  tbv  flour  under  <'juLini nation,  300  graiua. 
Sand  „  ,.  300      „ 

„  WbIct        „  „  2  outtcu. 


Triturate  the  floor  and  thu  Mind  ittrongl;-  for  about 
five  miniitrs  in  n  Wrdgon-ood  tnortar,  luid  add  tlio  ir&ter 
gnutnnUjr  bj  m»nll  portioiu  at  a  ttme^  to  a«  to  foRU  a 
tumogeneoiis  ])«»i«,  which  ttbould  then  be  diltitcd  with  tlifl 
reoMindcr  of  ih«  wsi>;r.  On  filt«riiiK,  it  will  bt-  oboorvcd, 
Uiat  the  flour  whi«h  vontaiwi  bean  0uur.  fiken  much  more 
slowlj,  ami  ri-niainii  milky.  A  portion  of  tli«  filtrate  xbould 
then  be  mixrd  with  itx  (iwn  bulk  of  Hntiitiun  of  iodinv,  pn:> 
pared  expn-joJjr  for  the  rxpniment,  exactly  u  wa»  described 
before  in  xptuiking  iif  potato  flour. 

18.  The  liijmir  filti-nid  fntm  pure  wheat  flour,  being  Iwtcd 
by  th«  solution  of  iodine  n;>  nbovc  niud,  uuuuK-a  a  denp  pink 
colour,  but  that  which  conl.iin^  bciui  flour  hm  a  ]Hiik  colour 
of  a  ligtiler  hue,  uml  if  mori-  pcmiani^l  itian  tlic  other. 

19.  DelrelioH  and  drtrrminalion  of'  chalk  in  ftiiar. — A 
given  weight  uf  ilm  flour,  for  exunpir,  500  groinii,  on:  to  he 
mixed  with  about  2000  graias-ine«Buro  of  pare  distilled 
water,  and  hjdrocJilorIc  acid  ia  added.  If  the  flour  contain* 
chalk  in  Ifie  proportion  i>f  I  j  or  2  per  cent.,  or  more,  an 
efifarTC0oeDCc  will  be  obeerved,  owing  to  the  di»engngcoient 
of  earboiuc  acid.  I'he  mius  is  then  thrown  on  n  filler, 
Ibe  filtrate  \%  exactly  ncuiraliied  by  aoimoiiia.  and  tested 
with  oxalate  of  ammoniu,  which  will  then  produce  a  precipi- 
Ute  of  oxainti^  of  lime.  Thv  liiiior  in  left  at  roit  for  a  few 
houre,  in  onlcr  that  the  precipitate  may  nvttli-  well ;  it  t«  then 
CoDoctcd  on  a  filter,  wn^ed,  carefully  dri^  and  i^ited. 
Jguition  ooDvcrt«  it  into  fiartOPim  of  Uine  (clialk^  in  which 
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BtaW  it  is  weiglied.  It  U  adriMble^  however,  to  ndif 
Bolre  tbe  |>rMipiuu«(l  oxaIaIa  of  liin«  III  h/drocliloric  acidt 
tad  to  rt'|>rociiiitutu  il  hy  axMlate  o(  muinoiiia  a^  livfarv. 

20.  Bn-iul  idiuIr  n-itii  llinir,  cotiUiiaing  inoiv  timii  4  per 
cenU  of  <!liii1k,  is  upoltcd  here!  and  tlir^m  witU  whit«  madu, 
wbiob  are  i]u«  to  nn  ii^Kbimemtiim  of  iiniUl  <iuaiilU»ea  of 
oarlioiuite  of  lime, 

21.  Pure  flour,  of  course,  doea  not  effervesce  hy  treatment 
with  liydrocliloric  add. 

22.  The  rollowtiif;  process  may  serve  to  detec*  aoptilMica- 
tioaa  wiili  eartLjr  or  such  like  matlera.  A  portion  uf  the 
Btupecled  flour,  200  grains  for  example,  !«  Brst  well  (tried, 
incinerated,  and  ihon  weighed,  llie  residuum  from  pure  floor 
should  not  exceed  fr«m  8  to  9  per  <«nt.  If  more  than  this, 
the  flour  may  bo  looked  Ujion  a«  ndulleratcd. 

23.  Tbe  presence  of  alum  in  flour  i«  detected  exactly  at 
in  bread. — (See  the  article  on  liread.) 

24.  Hie  physical  cbHrocteriflics  of  wheat  flour  of  good 
quality,  arc  the  following: — it  has  n  dull  whitr?  colour,  Mme- 
what  iacliuing  to  yellow;  it  should  exhibit  to  (be  eye  do 
tmoe  of  bran,  even  when  pressed  Nnooth,  eitlwr  with  the 
hand,  or  with  a  polished  snrfiicc.  It  should  have  a  homo- 
geneouB  appearance,  and  not  lo«c  more  than  frnin  6  to  12 
per  eenl.  after  drying  it  in  a  stove.  Tbe  Icm  it  loaos  bf 
drying  the  better  it  is. 


FLOWERS  OF  BENZOIN.— Sec  Bmioie  Aeid. 


FLO^VT.RS  OF  ZINC— Soo  Oxydf  tf  Zine. 


FKANKINCENSE.— Sue  B^azoin. 


FUMING  SOLPHUBIO  ACID— See  SulpAurie  Acid 
of  NordlunMcn. 
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SUI.PIiirBET  or  LKAD. 

t.  The  ore  from  wliicli  lead  is  principnllj  ohloined  is 
'ata,  or  sulphun-l  vf  lead.  Galena  ortlinnrily  ootitnina 
lT«r ;  tlie  wliolc  of  Uie  precious  mrtal  pnnxr*  into  the  load 
Trom  whifh  it  in  fL-jinrntctl  nftprwHrds,  in  the  Inrjie  wiiy,  by 
Mr.  Pallfn»on'»  i)n»ceM,  nmnrlj',  by  rryutn!  lira  lion  uiul  tu- 
pdlftlion.  Tbe  otiicr  KubrtnnccSi  meet  generally  mixMl  with 
gklenm,  ore  iiiinrDt,  tiulpbntc  of  Imrylo,  iron,  or  arxciiical 
pyrilM,  mail  blendr  (untpliiiret  of  zinc). 

2.  Tbc  proportions  of  lend  nn<l  of  oilve.r  Cdnlaiiitil  in 
gmlenft  moy  be  determined  in  the  wet  nnd  in  the  dry  woy, 
but  the  fomn^  H-Jdom  give*  accurate  regults,  it  more  tedious, 
wid  if  titp  rjiiantity  of  wlver  in  the  lend  obtained  is  exces- 
•ivdy  tninulv,  its  Mtiiuntion  in  the  wet  wiiy  eiuinot  be  Bt  all 
relied  upon. 

3.  Determination  of  the  amount  of  lend  eontalned  In  ga- 
lena in  the  ilry  way  : — 

4.  For  sueb  an  armlysin  the  operntor  niual  be  provided 
with  a  iiouit  air-fumeei-,  which  should  be  charged  n-ilh  colc«, 
and  lighted  When  it  is  brought  to  ii«  liigb  a  tempi^rature 
a»  foaaahlo,  a  couleal  wrought-iron  crucible  should  be  plunged 
ID  the  middle  of  the  coke.  Thi-  crucible  genomlly  eniployeil 
ia  4  laches  high,  3  inches  wide,  and  very  thick 
•t  the  boitotn,  as  rcftrtMoitc^l  in  the  ngurc  in  tbe 

^^DMUglii.  The  Raleiui  mutit  be  pulverised  very 
^HMreftdly,  for  otherwise  it  will  doci'opitate  under 
^Hbc  fint  itnprexinon  of  the  heal.  When  the  eru- 
^flible  han  attiuovd  a  dark  redhead,  lOOOgralos 
f      of  tl>e  pulveriwd  gnlenn  are  introduced  into  it  j 

and  wh'-D  tlie  man  of  the  pulverixed  on  ha«  attained  the 
tempenlnre  of  tbe  crucible,  and  therefore  before  it  (th« 
galena  I  baa  entereil  into  fusion,  the  opernlor  takeo  ■  stout 
ilipB  wire,  or  rod,  about  the  «ize  of  ft  qiull,  tad  kVqioI  %  tcKl 
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long,  flattpticd  at  one  i>n<l,  ea  as  to  Turin  &  liul«  upaluln,  whi«li 
nbould  >Iwnya  be  kept  in  n  perfiMltj  deau  sUtf,  niid  by 
iDMiiB  of  which  he  gently  ttin  tlic  mau  id  ihv  (.■ntribb;  in 
order  to  cxpo«e  nil  its  surfaces  to  iIm!  action  of  tli«  air  for  tlie 
purpose  of  roasting  it,  taking  caro,  however,  that  the  spatula 
docs  not  become  red  hot,  for  in  that  case  »oine  of  ilte  galena 
wouM  permanently  adhere  to  it,  and  iomo  of  the  l«ad  woutd 
l>c  reduced ;  to  prevent  this  the  qntula  should  be  wttlutrawn 
from  time  lo  time,  to  allovr  it  to  cool,  should  it  become  toft 
hot.     This  precaution,  however,  is  ahnost  superfluous,  idace 
the  roasting  is  almost  completed  in  one  Diinutc.  Even  though 
the  »pntiiln  !iaa  Dot  become  red  hot,  a  portion  of  galena  in 
nlway*  found  adhering  to  it,  but  it  docs  not  tiold  fut,  and 
may  bo  ewaly  detached  by  scraping  it  with  a  knife,  ftnd 
dioald  a  snuU  portion  be  still  adhering  to  the  ed^  of  the 
qntola,  which  is  generaHy  (he  case,  it  may  be  readily  re 
moved  by  holdtnx  the  spalula  in  a  vertical  position,  nrnving 
It  buckivard.1  and  forwards,  whilst  prewsing  Htnwigly  l^no^gh 
on  its  edgu  to  break  and  detach  the  said  |>ortion.i.    All  these 
little  fragments  must  of  course  be  returued  lo  Ibe  RradUci 
which  should  then  be  kept  covered,  and  the  whole  mau  b 
allowed  to  attain  a  cherry  red  heal,  when  two  large  tpoonfub 
of  the  flux,  dL-di^rilied  afterwards,  must  then  be  Ibrown  into 
tlio  crucible,  which  luu.tt  now  be  brought  to  a  full  white  hoat- 
Tliis  will  take  about  twelve  or  fifteen  minntce.  A  piece  of  great 
wood,  nliout  three  lutirtors  of  an  inch  in  diameter,  .ihould  he 
plunged  in  the  cfm:ibl<',  its  sides  rubbed  and  scraticd  with  it 
so  as  lo  detach  the  auiall  [larticlea  whicli  are  adhering  to  them 
ao  that  these  small  panicles  may  be  Buuk  into  the  luass  now  in 
fusioQ.  The  fused  scorics  should  also  be  aliKhlly  stirred  with 
tbe  piece  of  green  wood,  in  order  to  precipitate  any  particle 
of  lead  whidi  they  might  retain.     The  ]>iece  of  wood  should 
be  kept  nioi.->t,  tn  order  to  prevent  the  scoriea  from  lulbcring 
to  it.     Tli(.  crucible  is  then  to  be  covered,  aud  IcH  in  ibc  dre 
for  about  two  minutes  longer,  the  fused  masa  bciug  kept  in 
fall  liquidity  during  that  time.    The  crucJhle  is  then  with- 
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rn  from  tli«  6ro  by  seizing  it  with  t  pair  of  crucible 
tim  brojirlini  of  which  »rc  IwrUonlal,  and  tlm  contenH 
Ibereof  ore  pouD^il  into  an  iugot  mould  of  bniBa.  Uure  rt-pro- 
MDt«d,  in  the  followlHK  luunner: — the  crudWc  is  brouglil 
with  the  tongs  on  ihe  cd^u 
of  the  ingot  mould,  tlio 
tODga     mting    tlrmlj    cii  '"V^  \^     J    '  f( 

the  Mid  in^ot  mould;  ii  ir-  .        ...      .  ~  ^ 

then  g*ntiy  tilted,  and  tlic  4toric»  uro  ciucfiilly  poured  into 
one  of  the  r«o«>i.-:<  of  ibir  ingot  moult),  ontil,  in  «o  duin^,  the 
ofKmtor  Vginn  to  rrn  the  tn«lted  lead  in  ihc  (^luiuhlc.  He 
then  nikm  up  carefully  the  scTted  which  still  ri'innin  in  the 
crudhic,  pufihing  ami  pnessitig;  thym  alternately  on  each  side 
until  ihry  have  become  siiflicienily  "tiff  by  cooling  to  allow 
of  the  molten  lead  bdng  poured  rrpiirntcly  in  the  oilier  recess 
tlie  ingot  mould- 

6.  In  qrdep  to  l>e  vertnin  thot  the  scorii-s  in  the  ftral  reccM 
tetaln  do  lead,  the  w1k>1<'  miui-i  of  the  scorics  is  retunud  into 
the  Inn  «rudble,  whioh  is  tht-u  carefully  scrapod  with  tlic 
tptttulA  of  the  tilout  iron  wire  above  deserihud,  in  order  to 
OoUoct  all  the  particlen  whic^h  luity  In-  odlieriiig  to  it.  The 
Opentor  tltcn  add*  alxiol  lialf  u  n^ioonful  mure  of  flux,  and 
the  whole  it  replaced  in  tlic  fire.  When  the  ranis  is  perfectly 
fnsod,  whiuh  tdxiuhl  hi-  done  a»  ra]iidly  a^  posnble^  the  crud- 
ble  is  again  cJenn»ed  with  ttie  piece  of  f;reen  wood,  and  the 
wbole  is  M  once  [Kiumil,  leoriM  and  nil,  into  one  of  the  empty 
treecMM ;  the  molten  lead  percolators  and  collects  at  Uie 
bottom. 

7.  WhcN'  Ihc  tcorics  conliun  a  certain  quantity  of  lead, 
they,  in  cooling,  cantracl,  and  D  |)ortton  of  lhr>  metal  might 
thus  be  projected  and  lost.  In  order  to  aroid  this  accident, 
DO  ■ooncr  ■■  the  fuiod  raasis  poured  intu  the  ingot  mould, 
than  it  luiwl  Im  inntanlly  turned  u[u>ide  down  ;  tlie  lead, 
by  oomiog  in  contact  n-ith  the  cold  maw  of  brnss  of  the  ingot 
■DOuUl,  is  at  once  solidifieil,  and  by  upxattiog  inuDcdiatdy  tlie 

moold,  it  has  no  time  to  be  r^fujcd  by  Uiehot.Mw\e«traav 
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wliicli  it  is  thQ*  draolj  Hepnmted.  Thn  Ull]«  Iraiton  of  lead 
tlttu  obuiacd  is  lIntt«niHl  witli  n  bummer  id  order  to  «Uiiit- 
a«te  th«  film  o(  tcories  wliicli  rovon  iu  Mirface,  il  is  a<Ii)«d  to 
tlic  ri'gt  i>r  ltll^  Ivad  (ibloini'ii  bcforr,  aoi]  tlie  whok  of  the 
lead  in  then  wcighcil. 

8.  Tli«  flux  employed  eon»ietfl  of  Hireo  port^  of  red  af^l, 
two  |)art8  of  nitro,  one  pnrt  of  bornx,  J  part  of  floor  dpftr. 
The  wliuk*  iQuat  bo  well  pulTerixed  and  thoroiigbly  inixeil. 

9l  When  tho  ore  of  lc«>l  is  rcfraclory.  a  finiill  iiiuntity  oT 
potash  (iibout  a  Bpoonfiil)  should  be  lultled  for  eMli 
1000  grainB  of  ore,  and  the  ronstiog  may  theo  be  dispefwed 
with. 

10.  Ill  thiA  c.-xpcriiiii-nt  a  very  liigli  lempi'mlun-  \*  Blwnj> 
required  bernusc,  in  ihiit  cnw,  llie  iron  crurible  liuit*  hxiger 
since  il  need*  not  be  Inft  no  long  in  the  fire  m  would  oiImt- 
wisc  be  neeessary,  unil,  nion-orcr,  if  the  lrinp":r»tiirc  ww 
not  very  liip^h,  a  largv;  quiinlily  of  oxydc  of  itt>n  mixing  with 
the  luitHS  would  render  it  very  infusible,  and  tlic  operatioa 
would  be  spoiled. 

11.  Id  order  to  estimate  the  quantity  of  ritrer  cautiuned 
in  the  lead  ilius  oblnioed.  AOO  grains  of  it  ue  pla««d  In  • 
dry  cupel  of  hone  asli,  and  plaeed  in  the  cupelling  funwee,  u 

^dMCxibivl  in  the  nriiele  on  Sileer.     The  melullie  buitun  of 
pure  »ilvur  lei\  on  the  cupel  it  then  detoelied  aiid  weighed. 


GALLS. 

OAI.L  NUTS. 

1,  Galll  uo  excretcencca  produced  by  the  pnncttire  of  t 

insect  OD  the  flbootit  and  leave*  of  plants  and  tnrt  o( 

vuloua  kind*,  for  the  purpow  of  de|Hx<iling  itM  vgg*.     The 

galls  are  tliooe  found  on  n  xpceic-i  of  oak  (fwnviM  in- 

ftctoria)  in  Ann  Minor,  Syria,  Persia,  and  other  pUcca  ;  the 

l>u«t  iN-ing  lho*e  of  Ate])po,  which  are  ttibereuUr  and  almool 

iirickly  on  the  surlace,  tlKir  siie  varying  from  ibnt  of  ■  put 
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ta  Uiat  of  n  large  filbert.     Tbe  bc«t  ar«  atnall,  htnry,  hard, 
Imtdo.  aad  of  »  bluish  colour,  tliL-j-  arv  called  Uw  jw/''- 

2.  The  ^mn  (m//(  whioli,  likv  tlio  lilix-,  nru  gnlU  from 
wUkh  ibc  iiiaect  hiu  not  eAcapeil,  arc  nearly  ns  gi>jil  aa  ili« 
Uoe  gaUat  both  aiv  about  uue-tliird  more  L-lFi'divv  Ihuu  the 
wtUte  ffatU,  vrbkh  are  the  nuid  gntliorud  after  ihu  iusect  baa 
cacafwd  by  catii^  iU  way  ouL 

3.  Ifhiu  gaits  ar«  of  a  yvllnwub  colour,  pcrfcrnited,  light, 
■nd  inucb  loM  raloable. 

4.  Tha  onljr  fraud  lu  wbicli  thtK  imporunt  article  is  Bub- 
jeet  coiwiata  in  d}-cing  the  white  galls,  so  as  to  EimiilAte  tbe 
Bolour  of  th«  bliM  gaJb,  paas  them  off  as  eudi,  and  cuutw 
([nenllj  obtaiu  a  higher  |)rice. 

5.  This  wphiBtication,  however,  ninj  be  readily  detected 
b]r  tbo  most  eaMual  obi«rvnlioii,  eince  aU  white  gollgt  orv 
perfumlud,  aiid  much  lighler  iLiiii  the  blue  or  ({reen  galU  ; 
lh«jr  arc  also  mueli  mure  easily  bnilicn,  and  they  aits  then 
found  to  be  hollow,  the  iniude  being  full  of  a  dry  white 
powder,  iiiitoad  of  being  hnrd  uid  eoinp&ct,  aa  is  tbe  cave 
with  lli«  gcDuioe  blue  and  gnjcu  galls.  Aceordiiig  to  Sir 
U.  Davy,  500  of  galln  contain — of  tannin  130,  of  gallic  acid 
31,  of  mucilage  12,  and  of  aalioe  matter  12,  iIm  remainder 
opoauta  of  woody  maltor.  The  active  principlea  of  gttUa  ar« 
taken  up  by  water  and  by  alcohol. 


GARANCINE. 

ALIZARINE. 

I,  Tbe  gamiteine  or  aliakrinc  met  with  in  commerce  may 
ba  tested  in  tbe  iMue  way  aa  madder  («ee  Madder),  bnl  its 
lisctorial  power,  and  al*o  that  of  madd«r,  may  be  estimated 
by  menu*  of  alcohol  a«  follows ; — 

i.  Take  lonO  graimi  of  madder,  mix  tbem  with  1000 
graina  of  coneuntrBted  sul]>liurie  acid,  and  leare  tba  w\»Aft  vn 
tUgoit  for  s  i(>i>'  boon.    Mix  the  clmrcosil  iproAocu^  Vl  ^^ 
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Mtigi)  of  tiie  solpboric  actd  witli  wmtcr,  wasb  it  on  &  filMv 
Niid  tlien  Arj  it  at  212*  Fahr.  Tho  charooea  is  tliM 
pulvt^rixcd  luul  digested  in  the  coUI  Tor  two  hours  witli 
alcohol  at  36",  Buimi,  cootaining  a  little  edver';  (be 
dig««tioa  is  rapnated  tliree  times  with  freab  portion-i  of 
aloohol.  tbu  powder  i«  tben  boikd  i)ire«  difTervot  ttmefl  with 
4000  grains  of  alcoliol  at  36%  and  wbuu  It  is  nu  lunger 
•-■olourcd  by  it,  th«  liquor  is  evaporated  lo  dr/Dcaa  bjr  tbe 
walcr-bach  ;  the  weight  of  Iho  rendaum  r«pT«t«nt»  the 
proporlioD  of  nd  colouiing  matter  contained  in  the 
madder. 

4.  As  to  garaucine,  it  may  be  directly  ezbaualcd  by  alcohol, 
and  tbe  process  la  conducted  us  above  aaid. 


GAS.— See  Coal  Gas. 


GEKMAN  SILVER. 

PACKFONG.  WHITE  COPPER.  ELECTRl'M,  TUTENAC. 
ALItATA.  HAILLECIIOB.  ARGtNTAN.  TOMDAC- 
AMALGAMATED  SILVER. 

1.  These  alloys  consist  oT  nickel,  copper,  and  zdnc,  in  vari- 
ous proportions,  with  sometimes  a  little  lead  and  iron.  See 
tbi?  following  table  : — 
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2.  The  told«r  used  for  Geman  Bilrer  oontidla  of  Ave 
porta  of  Gciman  silver  and  four  purl*  uf  xiuc.  Tlvr.  al]oj, 
wben  mellod,  U  run  into  thin  ilnkvK,  tknil  then  reducvd  to 
powder. 

3.  TTnder  tliA  lume  of  ttmalgamalrd  tUver  plate,  forkj, 
apuucu,  nnd  other  rdmUnr  orticlnt  haw.  tntt-l}-  been  offrrcd  for 
nl&  Theia;  utcniiU  look  crrtainly  more  bt-aatiful  than  the 
Doniini>n  ("ifrmnn  silver,  bait  instead  of  consisting  of  nn  alloy 
of  pure  silTcr,  with  a  new  wfiile  mefal,  as  repreeenU'il  id  the 
]>roepr«ttts  of  the  seller,  nod  ihuB  accoundog  for  the  high 
price  of  bis  waree,  tlie  May  »  iiothioK  «I»l<  tbaii  very  common 
Qtnan  sUTer,  upon  whidi  a  lilin  of  »ilTcr  htut  been  deposited 
b^  Kulvanic  n^ntny. 

4.  Anaitftit  of  German  n'fprr.— Take  AO  (truiria  of  the 
tlloj',  nnd  (UwoIti:  Ihcui  in  pure  nitric  ncid  (dilated). 
Tho  Milution  b^n^  votnpMcil,  nnd  tb«  <rxvft«  nf  arid  i-liiui- 
noted  by  crmpnration,  tUlutc  tbc  solution  with  «  largo  proper- 
tion  of  wBlrr. 

5.  Obwrvc  that,  whilst  dissolving,  tho  Cerman  silver,  if 
plattd  with  silver,  will  be  uncinally  atltu^ked,  and  ihu  acid 
will  diawlve  the  alloy  more  rapidly  underneath,  leaving  the 
■ilrer  in  a  thin  shell  before  the  whole  has  diwolved.  The 
<^>erator  ehoold  then  examini!  this  silver  shell,  and  if  it  have 
D  polished  surface  on  both  sides,  the  silver  has  been  deposited 
by  galvanic  action  i  in  the  contrary  case,  the  article  ex- 
amined has  been  plated  in  the  ui^ual  way.  This  having  been 
ascertained,  and  tho  whole  haviiig  been  disfiolrcd,  as  wc 
uid.  hydrochloric  acid  \a  added  to  the  soluUon,  in  order  to 
precipitate  llie  silver,  and  the  whole  is  moderately  ImoUmI, 
in  order  to  agglomerate  the  preeipilaled  ehlorido  of  nilver 
produced  -,  it  is  then  eoUocted  upon  a  filler,  as  small  aa  pas- 
eibh).  washed,  dried  with  care,  and  ignited  in  a  wnall  porce* 
lain  crucible,  the  filler  being  burnt  separately  upo:i  the  cover 
of  the  crucible,  with  which  ihc  lallcr  is  sulHurqucntly  to  be 
dosed.  After  fusion  and  cooling,  the  chloride  of  kilvcr  it 
mtAgtod;  JgJgniat  of  chloride  of  silver  revT«*«tt\  V"*  <A 
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sUrcr  ;  or,  eacli  grain  of  dilortde  of  ^ver  coOMiiu  0.75330 
of  iiilwr. 

i>.  I'he  projMTlion  of  nlrfir  m»j  mUo  bo  dRtcrmiDcil  bj 
tiwiunir?',  that  ii^  by  mcttn*  of  b  tcft-mlution  of  hydrochtoric 
•ciil,  of  n  known  Mrengtli.     (See  Ajtay  {if  Siitxr.) 

T.  Tlie  liqiiitl  liltcrH  from  th^  chloride  of  siItw  prodaod, 
Hliould  next  b»  trcnlrd  by  viilphiirrllod  hj-drogcD,  a  <tn«m 
nf  wtiicli  ilmuU  bo  pniw^l  throiigli  the  Liqoar  nntil  it  smeUt 
«lri>ngljr  of  the  gw.  T\u:  bWk  prcdpitMe  |>roducrNi  it  svf»- 
rated  \>y  filtrring,  n-nsheil,  nnd  digested  in  strong  nitne 
acii)  i  'iilpliuHc  arid  U  then  added  to  the  solution,  which 
wilt  prf«i|>itatc  the  lead,  if  this  metal  be  pi«sent.  Suf 
p<N>ing  thi#  to  be  the  cuf^e^  the  whole  dioald  be  emporatcd 
to  dryness  anil  n  stronger  heat  applied  towds  the  end, 
in  order  to  evaporate  tlie  excess  of  sulphnric  acid  employed. 
The  dry  mass  is  now  treated  by  water,  which  wiU  leave  the 
sulphate  of  lead  in  sii  insoluble  ;tsle,  it  La  then  collected  on 
a  dltcr,  washed,  dried,  flightly  ignited  in  a  porcalaio  orodbki 
and  weighed.  153  grains  of  sulphate  of  le«d  coouin  104 
of  lead  :  or,  encti  grain  of  sulphate  of  lead  conlatns  0.73£63 
grains  of  lead. 

H.  To  the  liquor  filtered  frum  the  sulphate  of  lead,  or,  if 
that  ninlal  K*  nbaeiit,  to  the  nitric  acid  Milutioii  of  Uto  sill- 
pbuTWI  produced  by  sulphuretted  Iiydragen,  potiutb  is  DOir 
lidded,  wbicli  will  precipitnte  the  cojipxr  in  the  state  of 
prolvsyde  of  e<)|>]H-r :  the  whole  i*  boiled,  tlie  precipitated 
oxyde  of  copper  i*  oolleded  on  a  filter,  washed  with  hot 
water,  dned,  ignited,  and  wdglicd  tmmedialety  after  cool- 
ing, tlie  cruDible  being  kept  well  closed,  in  onltT  to  avuid 
uhsorption  of  moisture.  40  grainii  of  protoxyde  of  capper 
eimtnin  32  of  copper  :  or,  eueb  gmin  of  protoxyde  of  copper 
eimtiiins  O.T9826  of  eopjier. 

D.  The  liquor  wliicli  vriui  61tercil  from  tlie  precipitate 
prudnced  by  siilphuntted  liydrogen,  sliould  now  be  boiled, 
Ki  expel  tlie  sulpliun^ttcd  bydrogen,  and  when  all  odour  of 
ilic  gas  has  vaouhed,  oarbonale  of  *oda  i»  poured  into  Ibe 
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liquor,  and  the  whole  is  boiled  for  n  few  minute*,  bj  wtiidi 
noun  the  siite  sod  thir  nirkri  arc  thrown  down.  The  prv- 
dpilate  ebouM  bi^  collected  on  a  fllu-rnnd  iligsnlrcd  in  atcIil- 
Kid.  wliioh  oonvcrts  the  nickel  and  ihc  ane  into  Bcelat<!«> 

tbcoe  meluU.  Tht  solulioo  shoald  contain  an  exctta  of 
Jo  mM.  a  current  oT  BulfAureRed  hydrogen  being  now 
ptaued  Ibroiigh  the  wlation,  tlie  zinc  will  bs  precipiiatcd*  in 
the  MAtv  <jf  Mutphum  of  line,  whilst  the  nickel  iviU  remain 
in  Kilntion.  The  precipitated  ^ulpliuret  uf  xinc  la  then  iH.'pa- 
nti^d  by  Hhering,  watheil,  aiid  rcdisHiUi^d  Ju  bydrocUlorii^ 
Kidj  from  wlucli  it  id  fuially  rep  rect  pi  luted  a*  ettrbuiittic  of 
einc,  by  a  solatJon  of  carbooiitc  uf  noiiL.  Tlii.i  iirccipilatt?  ir 
IIkh  collected  on  a  filler,  wuhcd,  dri>td,  and  ij^nited.  Ik'I'- 
tion  oon?erlA  It  iutu  oxydc  of  zinc,  in  which  .itate  it  tii 
weighed.  40  grain.i  of  nxy<lc  of  line  contaiu  ■12  uf  linc ; 
or  one  gnia  of  osydi;  »f  dnc  conlniim  0.80126  of  sine. 

10.  Tlu;  liquor  flllcred  from  ihc  prdcipitatvd  Bulpburvt  of 
line  contuns  the  nickel,  a  portion  of  wliich  mettd  is  retain'd 
also  in  that  from  which  boih  ihc  rinc  and  nicki^l  were  pn- 
eipitated  by  carbonatv  of  sodu,  us  di-seribtd  in  iho  precediii}; 
pamprapb.  The  two  li<|uors  should  therefore  be  mixed,  and 
lira  wliole  of  tlie  nickel  uoiilaiiied  therein  should  then  In- 
predpitated  by  meanH  uf  u  mdutiou  uf  caustic  potash,  whicb 
priiduces  u  bulky  apple-gn^t-n  precipitate  of  liydi-ate  of  \tni- 
toxydc  of  nickel.  The  whole  should  be  hciiti^d,  uiiil  the 
pmcipitotc  i»  tbim  collected  on  a  filter,  wathcd  with  boiling 
mUer,  dri<Ml,  ignited,  and  wcigh(!<L  36  grains  of  oxyilc  »t' 
nickel  contain  28  of  nicki^l ;  or  one  gmia  of  oxydc  ofaickd 
contains  0.78709  of  nickel. 


GDT.— See  Snmdff. 

GLASS. 

.  Glasa  is  the  generic  name  of  the  corobiaatioD  of  silicate 
of  pola«li,  or  of  *odn,  with  one  or  m«n.-  of  ilit-  fiillon-ing 
■Uicatee,  namely  :^-«ilic8lo  of  lini«,  of  magnoia,  of  alumiim. 
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of  buyta,  of  iron.  But,  besides  these,  serenl  other  ingre- 
dients are  introdaced  ;  that  in  which  silicate  cf  lime  is  re- 
placed bj  silicate  of  lead  is  called  etyitaL 

2.  The  specific  grsTitj  o£^  glass  Taricfl  according  to  the 
sobstances  of  which  it  is  composed. 

3.  Bohemian  glatt  is  a  doable  silicate  of  potash,  and  of 
linn  or  alumina.  Its  specific  graritj  is  2.396.  Its  con> 
stituents  are — 


Silica 

.  7i.e 

Lime 

.    10.0 

Potash 

.    11.0 

Magnesia 

S.3 

Alumina 

2.2 

Oijde  of  iron 

3.9 

Oiqrde  of  manganese  . 

OJ 

4.  Bohemian  glass  is  colourless,  light,  and,  owing  to  the 
large  proportions  of  silica  which  it  contains,  it  is  extremely 
difiicult  to  fuse,  on  which  account  it  is  preferable  to  any 
other  kind  of  glass  for  certain  purposes,  particularly  for 
chemical  operations. 

5.  It  is  also  the  only  glass  that  can  be  stained  red,  for 
when  the  process  of  staining  in  that  colour  is  attempted  with 
any  other,  the  glass  softens  long  before  the  metallic  oxyde 
employed  to  produce  the  red  stain,  has  been  brought  to 
the  fusing  point.  The  ingredients  for  the  manufacture  of 
Bohemian  glass  are  employed,  it  is  said,  in  the  following 
proportions  : — 

Quartz  (hyalin)  heated  to  redness,  then 

quenched  in  cold  water,  and  finely 

pulverized 100  parti 

Calcined  purified  pearlaah,  of  best  quality      SO  to  60  „ 

Calcined  lime 19  to  20  „ 

ArseniouB  acid i  to    ^  „ 

Nitre  1  „ 


6.   Croun  glatt  is  also  a  silicate  of  potash  and  of  lime. 
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durlly  cmplofrd  (or  th«  prepantion  of  optical  ioBtinmcnt)', 
but  tikevrise  for  beet  window  glaas. 

7.  nw  specific  gravity  of  crown  glass  is  2.48T,  and  its 
constittKnt«  arc  as  follow  : — 


fiUioi 

.    62^ 

UlD« 

.    lU 

FMaah 

.    92.1 

.      3.6 

100.0 

8.  CrowH  glatt  slioald  b«  perfectly  clear,  free  from  streaks 
I     or  babbkii,  and  colon rlcw.     The  proportions  of  tbc  ubuvr 
I      ingredienbi  uwd    for  making  the  beat,  crown  glass  are  tlie 
futtowing  :— 

^^  Parified  p«arlash  .    SfiO 

^^^^  Puiveaad  ...    300 

^^^H  Liin« 

'  9.    Waidme  gluts  is  generally  a  double  silicato  of  soda  and 

of  lime,  (lie  aoda  betof;  obtuiiit-d  from  a  luUture  of  aulphuie 
oTsodaandofcliarconliiii  tlicprojwrtion  of  tbree  parta  of  tbe 

I  firat  and  on«  of  tlut  aecond.  Its  »pecUtc  firavilj  is  2.642,  and 
ila  coBipositkiD  is  as  follows :— 


Silica      .       .       . 

.    69,<» 

Xdttn 

.    13.31 

etNia 

.    15.23 

Ox;de  of  inia 

.      !.fr2 

100.00 

I  pfoportions  of  di«  tubctaneM  employed  for  making 
.  are  the  foUowiiig  •.--• 

Su)d  ....     lOOpartH. 

Dry  snlpliatc  <A  soda  .        .      44     „ 
Pulverlaed  cbuvuiil   .  ^0  o 

BlakadOiM        ...«.„ 
CbllMt  .    SO  to  100     „ 

I'l  I.  CoUwt  u  old  broken  glass. 
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12.  FtaU  fflau  is  s  aUieue  of  Bodft  and  <if  Une.     Its 

■pedSc  gnTit;   is   genenllj  2.4S8,  and  its  cooatttQcob 

are:— 

BUica  ....  KM 
Idme  ....  '3.8 
Soda  .  .  .  .  17.S 
Almnina  •  Sit 

100.0 


13.  Plate  glass  ahonld  be  Tecy  dear,  tnmsparent,  aod  &«e 
from  streaks,  knots,  and  babbles;  it  is  obtained  by  fu^g 
together  the  following  substances  t— 

Terj  fioe  white  sand  SOO  parts. 

Pry  carbonate  of  soda  100    „ 

Lime  slaked  bj  espoBure  43    „ 

Collect  .  .      300    „ 

14.  The  above  proportions  and  ingredients  are  those  used 
for  the  manufacture  of  plate-glass  at  St.  Gobin,  in  France  i 
the  material  of  English  plate-glass  are  said  to  b&— 

Fine  sand  .        .  300  lbs. 

Soda  .  .  200  „ 

Lime         ...  30  „ 

Manganese  .  32  ounces. 

Cobalt  azure  3    „ 

Fragments  of  good  glass  300  lbs. 

Id.  Green  bottle  gtau  contains  a  little  potash  or  soda,  but 
tho  pn)|>orlion  of  lime,  alumina,  and  oxyde  of  iron  is  consi- 
derable i  a  little  manganese  is  present.  Its  specific  gravity 
ii  2.732.  and  its  constituents  are  as  follow : — 

Silica      ....  53.M 

Lime                       .  29.22 

Potash  and  soda             .  A.48 

Alumina                 .        .  ftOI 

Oxydo  of  iron  C.74 


100.00 
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16.  The  gnen  coloar  of  iLU  Had  of  glass  is  iae  to  tlie  pn^ 
SBDce  of  oxydc  of  iron  wliicli  is  rwluccd  by  tbo  carbonaceuu* 
iBUtcr  of  tbu  iDKretlknU,  and  which  forms  a  siUi'aie  of  prt<- 
lozydvof  iron.  Tbebrowu  colour  of  some  kfiicU  of  botll^glasH 
is  due  to  the  preawDce  of  an  uiieniit>diHry  uxjrde  uf  Snui :  aitil 
thai  whirh  ban  ft  ydlowish  c-ciU>ur,  naeh  us  lliv  botitea  in 
wiuch  Ithcniali  wtni^ii  are  corituiued,  ovma  ita  colour  1u  Hit. 
presence  of  pBrosyde  of  manjianeMe  ua<l  of  oxyd«  of  irow. 

17.  Tbe  mixture  vniplujed  fur  inuking  buttle  giuM  in 
F^anoSi  Belgium,  and  Germany,  coii!U»ta  of — 


Yellow  SMid   . 

100  parts 

Kdp       . 

30  to   40    ., 

Lctivlatod  wond  ube* 

160  to  170    „ 

Fn'ili  wood  tulics     . 

30  to    40    „ 

YuUow  day    . 

ao  to  100    „ 

Collect  . 

100    „ 

18.  Cryttai  is  a  eilicalc  of  potash  aad  of  lead,  the  makuu- 
fiH!tur«  of  which  miuires  careful  attention  in  tht.-  chuioc  luid 
purity  of  the  materials  smd  in  their  manipulalion.  Tlie 
silica  employed  should  be  U  free  from  irou  and  ort^aniir 
Bubaionces  as  possible.  Mid  it  should  bo  in  very  fine  powdur. 

Id.  lo  order  to  ascertain  the  purity  of  the  sand  to  be  cm- 
ployed,  it  in  best  lo  expose  it  to  a  liifzli  teDi|>er8ture,  in 
contact  with  the  air,  during  which  the  Iron  Kliicli  it  way 
contain  becomes  puroxydiiuid,  and  imparts  a.  reddish  brown 
tinge  to  the  sand.  Tbe  purest  ssnci  of  course  is  tliot  ibe 
etdour  of  wbich  Is  least  nllered,  but  it  is  almost  im|iusMb]e  to 
meet  with  nnd  which  contains  no  trace  of  iron,  and  wliicli. 
eonsequcntly,  remains  nnaltcrcd  by  that  treatment. 

20i  1*be  c&rbonatc  of  potash  used  require  likcwisev  to  btr 
cnrefuliy  puriScd,  which  is  done  by  ^saolving  it  in  water 
and  evaporating,  in  order  to  cryslalliie  and  separate  the  sul- 
phntKR  and  cltlorides  which  it  contains;  the  carbonate  of 
potu»h  remaining  in  the  luother-vaten,  is  recovered  by 
eraporatini;  ihe  Uquor  to  dijneaa.  ^j 

L ••    .    1 
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21.  Carbonate  of  soda  cannot  be  employed  in  the  ntam- 
raeturc  of  cryital.  because  it  imparta  to  th^  mass  a  greenifk 
linge,  however  pure  the  aalt  may  bo.  This  fcrvenisb  ooloui 
u,  in  faol,  one  of  the  chanclerislics  of  soda-glass. 

22.  The  lend  eiupk>7t<d  for  making  ilic  rrd  lL>ail  u^ed  for 
the  manufikcturi!  of  cryatal  taust  be  of  tbo  purest  and  bat 
kind,  fur  liic  priweDce  of  anj  otbor  metal  vrould  be  anra  ta 
iuipnn  u  liii^c  t<i  (he  cryxtal-  The  preaenoe  of  oxyk 
of  cupper  ix  Gspwialljr  to  be  guarded  against.  The  cod- 
stitueDtd  of  crvstal  aro — 


Klica 

U. 

Lime 

M 

Potaah 

6.0 

Oxrdoofbad  . 

3S.S 
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33.  The  ptepotHaDs  usnally  onployed  are  tlie  follow 
lag!— 

34.  In  glass  potit,  heated  with  coal*  and  covered— 

I*UK  mnd     ....    300  part*. 
Bt'd  li-ad      .  .        .  .    aoo    „ 

FuTllI^d  cArbonate  of  potash    .      90  to  Oft. 

SS.  In  glass  pots,  heated  with  charcoal  as  oa  the  conti* 
nent; — 

Puri!  (and        .  30O 

lUd  iLstd  .  200 

PurlGi'd  carbonuttf  of  potaah  100 

Frni^mcnt*  of  good  gluw  .  3CM> 

Oifdc  of  manganese        .  AU 

Ancniou*  add  O.80 

26.  Tho  two  latter  substances  are  employed  for  the  pur* 
pose  of  oxjrdLilng  certain  impurities,  and  especiallj  ihe 
iron. 
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27.  Flint  fflatt  contains  more  ox}-di'  r£  lead  tliau  tr^stal. 
lu  sp.  gr.  i«  3.6.  It  Bhould  be  vriy  homngrnifoux,  without 
bnbbka,  and  cohorlees.  It  is  employed  in  optiu ;  Icniti'ii  of 
flint  glMS,  eonbiaed  with  iImw  of  crown  gUw,  form  achro* 
matic  lansea. 

28.  The  constilueDts  of  flint  glaaa  are : — 


SiUca             .       . 

4S.5 

t.imc 

(U 

Potarfi     . 

11.7 

Aliunioft 

1^ 

Osjde  of  load 

nz 

29.  Otlier  i pecimena.  according  to  Profeesor  Faraday,  con- 
ai>t  of— 


VX&fA                      .    Bl-M 48.24 

Oxydcoflcad-        .    33.28 40.13 

Pu«a*lj    .                .    13.77  lOCU  

Aluiuina .        .        .     0.47  O.f.S 

44.30 
43.(Mi 
11.75 

o.» 

CIS 

99.78  ■ 8a.62  

m.it 

30.  Tk<>  proportiona  of  the  loatcriab   employed    in    llie 
anafocturc  of  dint  gUs*  are  na  follow  :^ 


Pure  land    . 

300 

lUdlMd       . 

300 

Fotadi 

ISO 

Nitre 

10 

Araeoiioui  add 

0.4a 

Oxydaof  naoguuN 

0.60 

81.  We  shatl  di>w  describe  the  proceu  of  analTiiiig  glaaa, 
"Biid  wc  aludl  Huppoae  first,  that  the  glass  to  be  analTsad  con- 
a*  dilicit,  ulumina,  Um«,  oxjrde  of  Irmi,  |iotaali»  ukd  wda, 
:  ia  to  »y,  bottle  glaas. 
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32.  Take  100  grains  c^  tltc  giM*  prerioufl;  reduced  tnU 
very  fine  powder,  uid  mix  it  <3in;full}-  wilh  about  400  ^raiut 
of  dry  carbovwtc  of  mmIa.  aho  in  very  fine  powdrj,  put  the 
mixture  into  ■  pUtinum  eruuibU,  or  capsule^  and  owiiitaia  it 
in  A  perfeullj*  fused  ntate  for  about  tislf  an  hoiif'  When 
colli,  place  the  nnicilrle  foutainiug  tlie  fuM-d  nuui  in  a  wide 
porcelain  capaule,  and  carefullj'  pour  an  execs*  of  dilute  hj- 
droclilorie  acid  upon  it,  wbereu|>uit,  all  the  oxydrA,  eanh^ 
and  alkaliex,  an  well  an  ilic  "ilio,  irill  be  diMoWed.  Wash 
the  crucible  clean,  and  carel'ully  craporatc  the  whole  of  the 
liquor,  wilh  whatever  rcsiduuin  it  may  contnin.  to  drj-aeia. 
Wlien  dry,  incrcwic  tlie  bent  co  above  500"  or  GOO"  Fahr., 
which  will  render  the  ailicn  inwiuble.  The  drj  reaiiluaa 
muat  now  be  treated  with  addified  water,  which  rMltsaolres 
the  OKjdcn,  but  which  learn*  the  silica  in  an  insoluble  state- 
Tho  latter  is  collcctr^d  on  a  filter,  washed,  dried,  iguited,  and 
weigiied. 

33.  The  liquor  filtered  from  the  silica  is  then  treucxl  by 
«D  excew  of  solutloQ  of  ammonia,  bj  which  tlie  peroxjilea 
of  iron  and  tli«  alumina  are  precipitated,  whilst  tlie  lime 
nunain*  in  aotution  in  (he  slate  of  cliloride  of  coletuin.  The 
precipitate*  of  pi^roxyde  of  iron  and  of  alumina  art:  separated 
by  filtering,  and  wBjih<»l,  This  being  done,  an  exoeot  of  solo- 
tion  of  caustic  potnxli  is  poun-d  oii  the  wiiilipd  proripitate, 
and  the  whulr  i.i  Ixiik-il.  The  pota.ib  di.i.v>lr<st  tlw  aliiraina, 
but  leavM  the  jicroxyilu  of  iron  in  an  inHoliible  state  ;  it  is 
cullecled  on  a  61tor,  thumiiglily  wa^hod  with  boiling  water, 
dried,  ignited,  and  weighed,  Tlit?  litiuor  filtered  frvin  the 
peroxyde  of  iron,  and  nvliicb  cimtuin!)  the  aluDuna  in  nuta- 
tion {aluniinato  of  potiiah)  aliould  now  be  deeuinpoMd  by 
supt^nintui'utiiig  it  with  liydi-oiiklurie  add,  aiid  carbonate  of 
omnvinia  being  poured  iiilii  il,  thi^  alumina  is  ]>rceipital«l ;  it 
in  thrn  collected  oo  a  filter,  washed,  dried,  ignited,  Ukd 
weighed, 

34.  The  liriudr  which  was  filtered  from  the  [vedjntale  of 
peroxj-de  of  iroa  and  of  alumina,  produced  by  atmuoaia,  and 
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cootains  the  chlori'lc  of  cxlcium  in  eoluUon,  «1iou1i1  now 
tKiitnl  by  oxalate  of  ammonin,  whioJi  predjiitati^  llie  lime 
in  titc  sinin  of  oxnlnte  of  Umc-  Tbi*  iirocipitntc  liL-ing  col- 
lected on  K  filter,  wnsbcd,  and  ijjrnilcil,  >»  ihno  wingli<Kl  lu 
carboiuite  of  lioui.  SO  gnuns  of  carbonate  of  liinc  n:|)rvaent 
28  of  liiDc ;  or  cocb  gmin  of  carbonate  of  lime  coittaios 
0.5f>2<»2  of  lime 

35.  'Hie  detenninaiiun  of  the  (luaiititj'  of  pots-ib  luid  of 
soda  conUined  in  g\aa»  a  more  diflicult.  Tlie  prw.esa  which 
gives  tbc  bvttt  redRilla  la  tliut  liv  truutnieiit  with  hvdmcbloric 
acid.  Brunner'H  apparatus,  wliicli  obviates  l!ie  neccanity  of 
Ums  uiie  of  a  platinum  relort,  is  ibe  ronat  cMirenient.  Tlie 
opcnttua  nIiouM  be  pcrfonncd  as  fullowa  : — Tiikc  a  frv»b 
portion  of  tbu  kI''*"  t"  lie  nnulyxed,  prcTiouHlj'  rttiliicfd  bjr 
levigation  into  r.xcr^linxly  tine  )>nwclcr,  weigh  off  2i  ip'iuns 
of  it,  put  them  in  a  |>1ittinum  cnpmlr,  and  dmicb  it  with 
inter  ;  titke  now  a  ftnt-lxitlomcd  Ictd  cn{Hiil«,  with  a  cover 
•Iso  of  lead,  about  nix  inchr*  in  dianxrtcr,  and  two  inches 
afid  »  half  bigb ;  plncc  in  the  middle  of  it  a  small  ring  of  I<>ad, 
which  may  be  <»sily  nutilu  by  bonding  a  strip  of  It-ad  about 
one  inch,  or  one  ineb  and  a  half  in  diameter,  and  one  inch 
awl  a  half  thick  ;  pulreriEcd  fliior  spnr  i>)iou1d  ll>cn  bo  spread 
ID  the  lead  rApvulc,  and  concentrated  cnlpliuric  add  being 
poured  upon  it,  the  platinum  cap>iile  containing  the  pg|v(»- 
rind  gbt&e.  moistcmd  with  water,  is  immediately  placed  DpOQ 
tlw  ring  of  lead,  and  the  Uaulen  corer  U  placed  over  llie 
wbok.  Tills  being  done,  the  lieat  of  a  miiall  spirit  lamp  i» 
ftppliod  to  the  lead  capnule  ;  the  hydrofluoric  acid  fumes 
cTolvcd  are  abMrb<:d  by  the  water  of  the  moliitvoed  and  pul- 
vcnmd  ghuw,  and,  relucting  upon  the  glass,  liberate  fluoride 
of  »ilicium.  lliiii  experiment  should  be  carried  under 
ftlbc  luiod  of  a  chimney  with  a  good  draught,  or  in  the  open 
About  two  liourB  are  required  to  complete  the  decom- 
poaition  of  the  ^Iilm,  during  wliich  time  tlie  mass  should  be 
and  thi-n  stirred,  and  muistened  wilh  a  lilile  water. 
1  the  decomposition  u  effected,  themasa  in  tlke^VucoMia 
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OiftalK  should  be  trcntcct  with  n  mlpliuric  iK'i<1,  «itl  evapo- 
rated to  divneM  }  dilute  Hiljihurir  iicid  is  ihrn  prnircd  upon 
the  dr^  maas  ;  this  dissolves  ibc  potash,  soda,  alumina,  oxyie 
of  iixiD,  and  a  tnii:«  of  ltni«>  The  solatioD  being  now  traaled 
bj:  carbonate  of  MUMOi^  Ike  alumina,  oxyde  of  iron,  and 
limw  an  precipitated,  and  separated  by  filtering.  The  Uquor 
filUrcd  IbcrdVom  being  evaporated  to  dryness  and  allghtlj 
ignited,  the  remdunm,  which  consists  of  sulphate  of  poituh 
and  of  Boda,  b  weighed,  in  order  to  obtain  their  cfrilective 
weight  I  they  are  then  redissolved  by  water,  and  a  soluijon 
of  chloride  of  barium  is  poured  in,  which  converts  the  above 
eiilpliate*  into  cbluridcd,  and  tbn  white  precipitate  of  gulphale 
of  bnrj-lo,  produced  by  tiie  re-aiition,  is  separated  by  fiber- 
ing.  Tbi-  lillrat/!  ii  cuiiciTntratPil  by  evaporation,  and  an  ex- 
c«9S  of  :u>liili(m  nf  irhturidii  of  platinum  is  poured  into  il^ 
which  prri.'iiiitiiti'"  tlii^  pntnih  in  the  ilutv  of  double  chloride 
of  potaiuiiiii)  nni]  pintiuuin  ;  t)iu  wluile  being  carefully  t-vajio- 
rated  ni%rly  to  drynetti,  ulooliol  in  poured  upon  it,  tlio  preci* 
pitalc  is  collected  on  ■  filter,  waalicd  witJi  wcalc  olonhol, 
COivfuUy  dried  at  'Hi"  Falir.,  and  it  in  then  wetgluid.  247 
grains  of  the  double  cliloridc  of  potassium  and  platinum  re- 
present  ih  grains  of  potaxh. 

36.  When  the  glass  xubmittnd  to  analysis  contains  oxyda 
of  lead,  the  ptilverimd  mate,  after  fusion  with  carbonate  of 
potash,  as  wo  described  before,  should  be  treated  by  nitric 
acid  (in«tcj)d  of  by  hydrochloric  ncid)  and  ev^tonUed  to  diy- 
ncjw,  esof^tly  as  tieforc  mentioned,  in  order  to  render  the  silica 
innriluble  ;  the  taaia  ia  then  trcateil  hy  water  and  tlirown  on 
a  Alter,  in  onUr  to  separate  the  silica.  A  current  of  aulpba- 
rctted  hydrogen  must  now  be  pntM^  through  the  liquor, 
(iltnriid  friiiii  the  insoluble  iiilien,  until  it  smells  strongly  of 
tho  gai,  the  block  prr-('i|)itul(i  of  sulphurct  of  Lead,  which  is 
thus  prDcluet^il,  sliould  be  ecillected  on  as  snudl  a  filter  as  pos- 
sible, wt'U  washed  and  dried  ;  it  should  then  be  put  into 
a  glnsfboalipr  along  wiih  llie  tiller,  and  strongly  fomtng 
aitrie  add  cautiously  poured  u^a  il,  in  tmall  portions  at  a 
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timii,  fur  ttie  uliun  i»  violent,  iuk!  a  portion  of  tlic  dims 
miRlit  o(l>ern'iM  be  |>n>jocli.-d ;  wlu-rufore  Ibu  gl«K<'tH-akcr 
bIiouU  be  k«pt  covrrt'd  with  a  cnp^ulc  in  oriler  to  guard 
agaiiut  Ic*M.  Thi-  f:ul]>)iiirvt  of  tctxl  is  thiw  converted  into 
tulphalc  of  lead  by  tb«  osydidng  action  of  the  iiitric  und, 
and  8  few  drops  of  sulpburic  acid  may  t\irtber  be  a(i<l«<L 
The  Rulpbatc  of  lend  produced  io  moderately  bi>ated.  uiitti 
wad  T^raun  oeaM:  to  be  erolved,  it  v»  tlivu  ignited  and 
weiglied. 

37.  Or  the  aalphuret  of  Wd  ]>recipitatcd  may  bo  tmud 
by  cuneentrati-d  byilrocblnric  acid,  which  prodoCM  a  cli»* 
Mg^twumt  of  Rulphurdtcd  hydrtigen.  and  the  lead  is  then  in 
tite  statv  of  chloride-.  Nitric  acid  is  then  added,  the  whole 
is  evaporated  lo  dryness,  the  sulphate  of  lead  so  produced  ia 
ignited  in  a  porcelftin  crucible  and  ireighed  ;  152  grains  of 
StUpbate  of  lead  represent  104  of  lead. 

38.  If  the  glass  contains  magnesia,  the  palveriierl  glnas, 
after  having  been  fused  with  carbonate  of  soda,  and  sub- 
Mquently  treated  by  bydrochlorie  acid,  evaporated  to  dryness, 
and  Die  silica  liarinj);  been  separated  as  before  mentioned, 
m  Boluliou  of  !ial  ainmoaioc  and  an  excess  of  aiumonia  arc 
added,  iheoxydeof  inm  luid  the  aluaiinaare  thus  precipitated, 
bat  tlie  tnttiineaia  is  kept  in  M>luiti>ii  by  the  luuniuniacat  suit 
contained  in  the  liquor.  'Hw!  pr>;cipitatu  *o  producud  Lt 
wparaled  hy  filtering,  and  the  ftltrale  U  treated  by  oxulalu  ui 
atnnionia,  which  prrcipitntn*  the  linitt  in  the  ■■>tali^  ol'  oxnlatu 
of  lime^  which  is  separated  by  lilii-ring.  'i'he  li<nior  filtered 
fh)lD  the  oxalate  of  time  is  now  mixed  with  an  cxces*  of  car- 
bonate of  potash  and  boiled  for  a  long  time,  by  n-hieli  the 
nagnoria  is  preci[»iated  as  enrbonatc  of  magncatn.  In  unler 
lo  aaoertaiu  whether  eiieugh  carbonate  of  potiuh  liaa  been 
nind,  the  liquor  should  be  heated  until  it  no  longer  smells  of 
•nmonia,  and  then  n  littU-  mnri'.  curbonate  of  potash  is  added, 
which,  if  a  smell  of  amnuinia  L>  repruduced,  it  is  a  proof  that 
carl>onale  of  pota^Oi  hn^  not  been  added  in  AuHteient  quantity. 
Tliia  is  important  since  ibe  whole  of  tlie  magntsoa  taiix»A\a« 
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prccipitatrd  90  long  as  aay  of  the  ammoniacal  salu  in  (h^ 
Uqnor  n^iuns  andoGoo) posed.  The  carbonate  of  niafn>»i* 
precipitated,  aa  jiul  said,  u  lltco  eoUected  on  a  filtiv,  waslied 
with  Itot  water,  and  vet  not  loo  loug,  sinc«  carlxHuite  of 
m^imla  is  not  quite  iuMiluUe  in  water,  lliou»)i  more  m)  ia 
hot  tlian  in  cold  water.  'Flic  pn^ipilate  is  Iben  dried  imd 
ignited  for  mhdij  length  of  time,  and  then  weighed  u  pate 
magnesia. 

SO.  The  preei|>iiates  of  oxyde  of  iron,  atomina,  and  oxalate 
of  Uia«v  above  alluded  to,  atiould  In  treated  u  we  indicaled 
M  the  beginning,  Nos.  33,  34. 


GLASS  OF  AKTlHOliY.— See  SutpJiuret  0/  Antimony. 


GLAUBER'S  &\LT.— Sco  Sutpbalt  tff  Soda. 
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1.  Glue  and  niz*'.  are  made  from  the  pieces  of  skin  whieh 
are  cut  olf  Iiy  tanner*  an  utitit  for  oonversioii  into  ]e«Uier,  or 
wliicli  arc  too  :>mnll  ti>  bn  turned  to  aujr  other  account.  The 
conversion  of  :>kins  into  ^luu  or  mxu  ia  c&cted  bj  butlii^ 
tbem  ID  water,  in  large  bailor*  or  coppera  provided  with  a 
grating  at  Ibc  bottom,  nn<l  into  wbicli  ibe  piecfti  of  ikin 
ineloaod  in  a  Ui^  net,  liAcd  and  lowcKd  down  by  a  crane, 
at«  itnmencd.  TKc  conversion  of  xkin  into  glue  ii  kitown 
odIj  as  a  fact,  but  in  not  an  yet  well  tiiidiTslood,  for  glue  or 
geUtiiie  duea  not  exidt  ready  furmcil  in  the  animal  tisane. 

2. -In  thi'  pure  mate  glue  b  ccJourleaa,  iraiL^pAcent,  bard, 
and  extremely  coht-sive  ;  tliiii  cwheuon  or  alrtngth,  however, 
is  less  coniiidAnible  in  that  wbicti  has  been  obtained  from 
bones  and  cariilHgc,  tbf  strongest  being  that  derived  from 
bIuuv,  and  eiipecially  from  ox  and  cuw-hides. 
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8.  The  glue  of  <«minerc«  h»s  onlinarily  a  yelSow  or  brown 
ir  frotii  iIm!  coanutiilcd   albuBied,  nnd  wtber  extractive 

ttcr  which  il  eoniBinn. 

4.  When  a  oonccRtratcd  mlulion  ot  ulnia  \»  mixeil  vrilb 
melted  gluv.  Ibc  tntlcr  bcconK':*  whiUr,  nnd  it  tliiokeri.-s  ihv 
toBMCity  of  the  glue  being  ilirn-by  nppurvnlly  iitereit'ied  njid 
itecoIourimproTei],  Miti&iglite  mide  fmm  »kiiisgf  un  inferior 
quality  may  thus  compete  to  the  rj/r  with  tlint  maiU-  of  thit 
beM  matciiala.  Alum,  liowerer,  is  alwftys  added  to  a  certain 
extent  to  glue,  and  largely  to  sine,  in  onler  to  elarify  tlin 
liqaor  from  which  these  substances  arc  obtained,  U'-fore  tlmy 
■TB  poured  in  the  moulds  or  into  the  flrkins.  Alum  hu  al*o 
the  property  of  preventing  the  siw  (rwn  turning  mouldy. 
The  additioa  is  therefore  so  far  beneiieial,  but  it  »liould  not 
be  OTCTdcmc.  Alum  mny  be  estimated  in  glui;,  al^er  in- 
cinrraliiig  it,  in  the  Munc  way  as  degcribcH  in  the  artiek  cm 
Brtad. 

4.  A  superior  ilcacription  ef  siko  is  employed  by  paper- 
makers  and  paper-stain  ere,  it  is  a  colourli^ss  article  maDU- 
factured  from  hides  wbieh  are  macerated  in  water  to 
incipient  putrefaction;  they  are  maecraied  in  an  aqueoua 
•olulioD  uf  sulphurous  acid,  and  then  converted  iuto  si^ee  to 
line  uraal  way. 

GOLD. 

1.  The  procec*  generally  empliiyed  for  the  uiialyais  of 
moxt  of  the  alloy*  of  gold  is  cupelling,  the  air  having  no 
action  on  gold,  cveii  at  the  highest  tein[HTature,  whiUt 
copper,  and  nimt  other  metals  with  which  it  ta  alloyed,  ai^ 
on  the  oonlrary,  very  easily  oxydiacd  when  so  treated. 

2.  Let  UB  suppoecv  for  example,  that  the  sample  tn  be 
■aalyxed  ta  an  alloy  of  gold  and  copper;  for  technical  pur- 
poaa*  the  proportions  of  such  on  aUi>y  may  be  determined 
niuiply  by  weigluoK  off  10  ([rainH  of  the  eumpound,  cupelling 
it  with  30  or  40  grainj»  of  pure  lead,  and  weighing  the 
button  of  gold  left  in  the  cupel.     Tli«  Iom  of  course  indicates 


548 


GOLD. 


tlie  quantity  of  copper  cnmtnincd  in  tbc  10  gndiia  opet«M 
ujwn.  Th»  button  of  gold  thas  obtBinod.  bnwoTrr,  dncfmai 
in<lic«lc  correctly  tlio  quantity  of  gold,  ft  stnall  portion  of 
copper  or  of  Uud  being  rctuned  ;  and  if  sitrcr  be  pnitent  *s 
well,  it  reouioa,  otcounc,  uniM  with  the  gold. 

3.  In  ordor  to  obtain  accurato  mult*,  the  attoy  of  gfM 
•nd  copper  alionld  finrt  b«  cupcUed,  at  a  i»o(l«rat«  lii^t,  with 
a  C«Ttaio  quantity  of  »ilri>r  and  of  lead,  and  tlie  button  ihu 
ol)(aini-d  being  tbca  treated  by  an  cxoeaa  of  nitric  acM,  tlu 
fimogn  metals  ar«  lliereby  diMolred,  and  llio  gold  i*  left  in 
tlie  pure  8tat«.  Tlie  quantity  of  ^Iver  added  »lMNild  be  abool 
thrcic  or  tliree  and  a  balf  tiini^it  na  much  as  that  of  tba 
gold;  for  if  the  proportiou  of  ■Uv«r  were  lets,  ibe  gold  would 
riueld  the  copper  and  llie  silTCr  from  the  action  of  the  ailric 
ftcid,  whilrt  if,  in  larger  proportion,  tlic  gold  obtained  would 
be  in  :>uch  a  xtnlo  of  tlivixiim  n»  to  br  difficultly  rolI«cl«d  and 
wuxlicd.  'Hk  bent  crnjiIoyiHl  for  cupelling  *Im>uM  be  aa  low 
■■  consisteot  with  the  operation,  in  order  tliat  tlie  lithBrge 
prodncrd  should  cany  m  litttc  gold  as  possible  in  thv  ciipcL 
The  quantity  of  l(«d  used  for  cupelling  should  be  iiKreawd 
with  that  of  the  copper  pre«cot  in  Iho  alloy,  as  sliowD  in  the 
following  table : — 


LMdMCMBqr 

Quid  pit  »nt. 

O«ldlBl0gnM. 

fM  mwUlnt 

lOpaaCalliiT. 

U  itK.  of  aUi^. 

100 

10 

30 

10 

SQ 

9 

37 

100 

UO 

H 

34 

160 

70 

7 

31 

sao 

«U 

6 

18 

940 

£0 

i 

IS 

300 

40 

« 

13 

30 

•JO 

3 

2 

0      1 

S40 

ID 

1 

s 

*■  ^'*^  "'^"e  table  «howa  that  an  alloy  which  contaia? 
pec  cent,  of  g^j^  nsjuircj  mxIoco  liwwt  ila  weight  rfj 
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fbr  capdliDg,  and  tberefure  10  grains  of  sucli  an  alloy  will 
raqaire  160  pnun*  of  ImJ,  hikI  2-t  gnuDB  of  ailvvr. 

5.  Gold  beitijt  Duttlier  voUtite,  nor  liable  to  spirt  io  cooling, 
nor  to  be  abworiml  b;  (lie  vu]>ol,  ihf-  cniwUution  require*  lew  >t- 
teDtioci  tknn  lliat  of  stiver,  ytst  it  Htiuuld  iiol  be  lett  in  llic  muffle 
longer  tkoii  is  ncccagarj,  or  cl«c  »  Riinll  liito  niar  take  plsco. 

6.  In  onlrr  to  know  wtitt  quantity  of  nilver  sliould  be 
idded  to  the  alloy,  lite  |wr  c*-nln;^e  in  gold  eboiild  Sr«t  \ms  ap- 
proximatiTely  determined  before  proceeding  to  the  acloal 
■nay.  Tbia  may  be  <k>ue  by  cupelUng  one  giun  of  the  alloy 
with  3  gmius  of  silver  and  10  Kruins  of  Lead.  The  button 
obtotned  U  Ibeu  flattened  with  n  bainmer,  and  boiled  for  a 
few  minalci^  with  nboot  a  qiiartirr  of  an  ounce  of  pure  nitric 
aeid.  From  thn  weight  of  tbc  iiifioluhh;  mnduuni,  the  per 
o«cta^  of  the  gold  beoomea  lliua  approximntivdy  known. 

7.  Thi«  being  doo<s  '0  grains  of  the  alloy  arc  accurately 
miglted  and  wnipped  up  in  n  piccr  of  pajwr,  with  the  requi- 
•it«  quantity  of  Hirer,  coimpondiug  tu  the  per  centage 
iadicat«d  in  the  table.  A  laipn-  <iuniility  tlian  tO  grains 
dtould  not  be  taken,  fur  tbv  atudyicii  u  Ina  acenntte  wbeo 
larger  propotlioD*  of  alloy  arv  operated  ii])uo.  The  neceeaary 
quantity  of  lead  indJealed  in  the  table,  as  comepondlng  Io 
the  approxiuiatite  per  centage  obtained  by  preriotu  experi- 
ment, in  Iben  introduend  into  the  riiprJ  whilst  at  a  good  red 
beat  1  and  a.->  Mion  04  tbo  l«ad,  baTing  Inscd,  pn-mrnls  a  clear 
and  bright  aurfacc^  tho  alloy  and  the  silver  arc  added,  lino 
rnit  of  tli«  operation  ia  simibr  to  that  of  cnpelling  oilrer  (see 
Siivtr),  lakii^  cnv,  however,  to  keep  the  beiat  aa  tow  as  oon- 
^tent  with  the  cupelling,  in  order  to  guard  agwaiit  any  gold 
being  abnorbed  by  the  cupe!. 

8.  Milien  llie  button  ha«  cooled  it  ia  remorcd  and  haflimcTMl 
into  a  thin  l«af  ti|Min  a  wlcd  anvil,  anneaJed,  hainm<rrod  ngaio, 
tad  again  annealed ;  uAi-r  which  it  is  rolled  up  and  heated  in 
■  matrati,  finl  for  about  twenty  uiintitpf.  with  about  one 
omce  of  pure  nitric  acid  which  should  bo  diluted,  for  a  strong 
add  might  tear  the  little  coil  of  alloy;  the  eilvor  is  thereby 


L 


3i»  GOLD. 

diasolred,  and  the  goM  renuuno.  When  the  actkx)  of  tbe  mi 
hu  ceai«(l,  it  i»  ileciuted,  pure  n  I  trie  acid,  miu«w1uI  strongtr 
tluin  (he  firat,  i:i  |>ourFtl  upon  ibe  reaiduuni,  and  the  whole  a 
boiteil  for  about  ten  minule^  mow,  Tli*  liquor  is  ihMi  d^  . 
canieil,  and  Ihe  n.-9tduuni  Is  wpwitedljr  w*sL*d  with  diaiiHed 
wal«r.  Tbi)  wusbini;  tnuHl  Iw  <<witini>i^  M  long  ad  a  wliitQ 
predjiilitte  or  turbiilm^iti  is  produoMl  by  ttwlinj;  with  hyJro- 
cliloric  ncid.  Tb<-  ^old  which  rfrm.iin*  n-taiiu  the  Tunii  whidi 
it  baii  hriori!  tnrating  it  wiifi  nitrite  acid.  In  ord«r  to  roniovtt 
it  froin  the  matniM  without  brmking  it,  the  matruB  Nhonld 
be  Dlliid  with  wnt«r,  and  enrrfiilly  Iiirnrd  up»idr  down  in  ■ 
small  hciman  crucible  ;  the  gold,  oT  courw,  IbHb  to  the 
bottom,  and  after  having  decanted  the  water,  tho  crucible 
oontatning  the  little  coil  of  gold  u  exposed  to  a  red  heat,  in 
oirdrr  to  render  it  more  compact,  bnt  which  should  not  be 
hi);h  enough  to  fuee  it.  Tlie  weight  of  the  gold  thu»  oV 
lain«d,  multiplied  bj  10,  gives  tbe  per  eeutage  of  the  gold 
in  the  alloy, 

9.  The  loss  indicates  of  ooutW)  Ui4  quantity  of  •illvor. 

10.  If  Ilie  o[>vrulion  lias  beAi  carefoUy  perfunuml,  Uio  goM 
oontaiim  only  tracuji  of  silver. 

1 1 .  If  till'  ulloy  wm  very  ricli,  this  lucreaw  is  a  littlu  more, 
but  in  Hlwiiy.i  trifling. 

12.  If,  on  the  contrary,  the  alloy  i*  vary  poor  and  contninsa 
good  drul  of  popper,  this  incrtawe  i»  not  ]>fcrw-ptiblir,  bccaiise 
it  i.i  umdt^  up  by  ihu  abnorptioo  uf  it  Uttlo  ;;ul<t  by  thn  ciipd. 

1.3.  lu  order,  huwi-ver,  to  avoid  the  iiicreane  of  weight, 
wliicli  always  takci  place,  wlien  tlic  aample  is  rvry  rich  in 
gold,  or  !a  pure  gold,  the  littlo  coil  iihould  be  carefully 
laminntcil,  perfectly  iuiricul(<d,  anil  treatod  llime  timi?«  with 
fVcsh  nitric  acid,  for  without  thiii  pnwnuticMi  10  grains  of 
pure  gold  would,  attvs  treatmunl,  indicate  10.0025,  10.005 
aud  even  sometimea  10.01. 

N.  The  proccM*  which  we  liavff  detcribcd  ia  known  ander 

tho  name  of  inipiartalion,  and  \*  employed  only  when  the 

Mlloy  aader  examination   coviiKina  ciwiai^M^lA^  more    gold 
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tlum  ailrn'.  Tor  in  such  a  cam  Ibc  «lTcr  it  shdMred  from  the 
Ktion  of  ttin  nitria  ndd  by  tlie  gvtJ,  aiid  cauDOt  be  acnaruteA 
by  tlittt  nci<I  u]oiH- ;  but  wluto  thu  progiortioa  uf  tliv  gold  in 
the  aiioy  u  hiuiII,  thnt  it^  wbcii  it  dousi  not  lixoocil  ono  third 
or  onp  fourtJ)  of  that  ui  tire  silver,  it  mny  b»  irculwl  bj  pure 
nitric  acid  without  furihcr  addition  «f  Hlvor,  nnd  without 
cupelling,  but  it  tuimt  be  first  hammered  and  lamioaled  aa 
b^re  memioned. 

15.  Anotbin- melhod  proposed  b;  Mr.  ThomsoD  is  AS  fill- 
low* :— Cldoridc  of  tuUn  being  decompo§ed  by  ihe  meUl* 
whicli  KM  uliininati^  by  cupt^Uing,  and  bt-in;^  cuiivertcd  by 
them  into  pare  dU-nr,  the  process  consisla  in  fusin;;  6  ^mina 
of  tltv  gold  to  1x!  AMaytd  with  IS  gruns  of  nilvci-,  from 
8  to  12  frrainit  of  diloride  of  silver,  and  50  grain.i  <if 
decrcpitBtr^  chloride  of  codium  (common  salt).  The  fiuiun 
is  effected  in  %  criidble  and  the  iivnt  in  kept  uji  until  the 
whole  of  the  gold  has  alloyed  with  the  silver.  The  other 
foreign  mctaU  which  vitrrrt  alloyed  with  the  gold  combine 
with  tlie  clilorin«  of  the  chloride  of  •ilver,  and  &■%  eliminated ; 
■  metallic  btillon  is  thus  obtained,  which  may  then  be  treated 
in  the  aiual  way  as  described  before.  Mr.  Watherston,  iu  hia 
"  .Iri  o/"  .iisayJHif,"  says  that,  "  It  hu  recently  been  found 
that  gold  of  the  <|iiHlily  of  12  citrats  or  lene,  if  alloyed  with 
lino  iostcod  of  the  proper  quantity  of  silver,  presents  a  colour 
TtTj  nearly  equal  to  thai  of  n  metal  at  least  2^  or  3  curat* 
higber,  or  of  8«.  or  I0<.  an  ounce  more  value  ;  and  the  eon- 
■equonce  has  been  that  a  lar^  (]iiaiitity  of  jewellery  liaii  been 
made  of  gold  alloyed  in  this  manner  ;  and  the  Rame  haa  been 
parehaaed  by  aoioe  ahopkeepera,  very  much  lo  liieir  own  Ions, 
as  wdl  a*  tliat  uf  the  public  :  inasmuch  as  a  galvanic  action 
it  produce<l,  at^o^  a  time,  apon  gold  so  alloyed  ;  by  means  of 
which  t)ic  HK^tal  ia  Nplit  into  «eparale  pieces,  and  the  articles 
rendered  peifeclly  n»i'l«M.  Cold  chains,  peneil-ca«ii, 
thimbles,  and  lockets,  arc  the  nrlicleii  of  which  the  public  and 
tb«  shopkeepers  wiU  do  well  to  lako  heed,  aft  ttuM«  V».f «, 
uBcoy  Mme  other  thlaga,  been  lately  so  coiistruc\e&.*' 


i 


Mr 


GUAlfO. 


16.  The  {mrificuiqii  of  the  gold  of  eomiaerce  may  be 
dfocted  u  foUom  : — 

17.  Dt«Hilv«  line  gcM  in  aqna  n^*,  aiid  pmir  a  eolntion  at 
protMulpliate  of  iron  Into  tb&l  of  ttie  gold  whii^h  will  tlien 
Iw  imincdiatdf  pr«cipit&t«d  in  Um:  furm  of  a  brown  or 
yeUowi^ih  btviivn  powder,  wbich  it  meUllic  go(<L  Tho  nqtia 
regis  employed  (u  disMlrc  the  gaU  should  contain  u  littlo 
nitric  acid  in  i-xccw  on  potwiblr,  and  should  contain  fnt 
bydrochkirit;  acid.  Thv  bvst  waj  ifi,  Rnt  to  «vapontO  the 
solution  of  gold  in  tho  wmirr  iMtli  until  it  no  longer  trattt 
•cid  fumc^  then  (o  dissolve  it  in  waicr,  and  to  add  Ujdro- 
chloric  acid.  The  solution  of  the  protosalt  of  iron  is  then 
poured  into  it,  and  the  gold  gradually'  falls  down  ns  just  said. 
Ffulosulphalc  of  iron  pntcipii.itcs  tli«  gold  completely.  The 
Itiiuor  luuy  ttien  bo  dccantcl  and  the  precipitated  gold  is 
digoted  in  hydrochloric  acid,  washed,  and  fused  into  a 
metallic  button,  hy  lieating  it  in  a  crucible  with  nttre  and 
borax. 


GRAFIHTES.— See  BlaeJi  Lead. 


GREY  AMBCn.— Sc«  AmbtrgrtoK. 


GKEY  COBALT  ORE.— See  (^Mt  Ortt. 


6  D  A  NO. 


1.  Guano  is  die  Peruvian  name  of  the  droppings  of  aea- 

/owis  irbic})  UK  now  dug  out  for  exportation  as  a  substitute 

or  aa  adjunct  to  farm-jard  munvae. 
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2.  Coano  is  a  very  complex  compoutKl,  tbo  mo*t  imporMDt 
eoaxtitu«ald  of  which  coDsist  of  pwithatca  of  tbo  «arths  and 
of  the  aOuJies,  ammonin  or  aininoniacal  salts  o'  compounth 
cafMtble  of  bdnf[  rewlved  into  antmonia.  Uunno  contaiiui 
likcwiM  mlpltatea  and  cfaloridea  of  atkalica,  which  Itave  uIin)  a 
fcrtiliua^  power  to  a  ccrtalu  esUint,  but  whivli  arc  of  con- 
siderabtj'  Icm  vuIik;  in  thi*  niipvcl  tbaii  the  othtr  (wiii'titudnia 
Ju^t  alluiled  to. 

3.  Li«big,  in  his  work  on  "  CAemUtiy,  in  ilt  applicatum  to 
jiffrictiiture  and  Pkyfrnlo^y,"  qnota  thr  following  aoalyBis 
of  guano  hy  13arlela  and  Volclicl. 


Smpi«  IT4II1 
Lluit. 


L  Uoriaw  of  ammoDia 
3.  Oxaliat«  of  antmouia 

3.  Urato  of  ainmunia 

4.  Pb(iaplMit«  ot  ammoai* 
C.  yiaxj  lubuloticv 

6.  Sulphate  of  putiuh 

7.  8iilphal«  of  auda 
&  Pho«phat«  of  Boda 

5.  nuMphateofiuagnciianniluuiuouin 

10.  Chi orido  of  •odium 

1 1.  PhoKphate  of  litno 
li.  Oxalate  of  liwi) 

13.  Alumina         .       .       .       .       . 

14.  ]t«aiduiuu  ittsolablo  in  nitric  ao*d 

15.  Loaa,  ooniistin^t  of  water,  amnooia, 

and  organio  iiiatt«T  uot  caUnaUd 


4.  The  rotlowing  nnaljils  of  a  mnpln  of  j^uano  tnaa 
Bolivia  is  given  )>y  I>r.  Vn  m  a  tjiic  of  that  nabtttaiKc  in 
the  beat  iilatc,  (Supplcmont  to  l>r.  (Tro**  "  Diethuary  tif  ArU, 
Mmt^ieturt*,  and  ^finet.) 


•nqtofeea 
UMifaol. 

BJKW 

I3;)Q1 

3.244 

fl.aao 

0.600 
4JeS7 

1.119 

s.aui 
4. 1  an 

0.100 

9.ftto 
lasoD 

0.104 
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SOLtfBLB   MJITTBB. 


L  Vm      .... 
t.  fUpluto  of  poiwh 

3.  Chloride  of  ■odhcm 

4.  ItiphMptiate  of  BDunonlA 
&.  Oxklktc  of  mmnoBia 


INEOLL'ULE   ItATTElI. 

1.  SEo» 

2.  8vtipbo*phfttc  of  lime  .... 

3.  PboaphftU  of  nitLgnutin  and  tuiuudinui 

4.  Unto  of  aminociU 

A.  Cudcfitiwlui^ii«(loTKa&lctnAttcr,air<irdin|t.. 

vitli  tlw  14  puts  of  uric  ncid  hj  ignition  f 
tritb  bjrdrato  of  f«dK,  I7.0G  psrU  of^ 
BminoDUi 


JMW 

7.90 
CM 

0.W 


24.1X1 


d 


1^ 

fi:OD 

I.2S 

■11.73 


ea.so 


5.  Th?  mean  Apcciflc  gravitj  of  tliul  aauiple  w»»  1.63. 

"  III  conji^itcnpf  of  <lie  tiiKli  prioe  of  guano^"  «>'a  Mr. 
Johnntctn.*  "  thi^  gr^jH  ik-uiaii<l  fur  it,  nnd  tlic  cue  with  vrhich 
the  unwary  ftiriiMTr  may  be  iinponcd  upon,  giimno  haa  been 
fVcqueut!}'  odultrrati-il  wUli  various  eubstaiKTf,  •nd  to  n  gr««t 
ftxtvnt.  Imposition*  cvcfl  Iinvt-  bwm  practised,  by  wUing  a* 
genuine  guano,  nrtiflc.ial  niisturm,  made  to  look  to  likf. 
guani),  lliat  the  practical  niau  Id  remote  duincis  is  unable 
to  detect  it.  A  iianipic  of  siicli  pretended  giuuicv  which  had 
been  sold  in  the  ntnglilwiurbood  of  WigtowT),  and  had  been 
found  to  produce  no  effect  upon  ibe  croptf,  was  latclf  ex- 
amined in  my  laboratory,  and  found  to  c-oiiIiud,  Iu  the  state 
in  which  it  waa  sold,  inon^  tliun  half  iu  weight  of  gjpaun, 
the  rest  b«ng  peat  or  coul  aobiw,  with  a  tittle  common  nil, 

*  EltBumU  of  AgricuUural  Ctiaa'Mr]  iaA  Gcolofj,  bjr  Jamw  F.  W- 
JohiMoa.     JNiblithod  bj  W,  B'lackwood  uv&  \ 
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sdI^mM  of  MDtnoniii,  and  dllwr  dricil  urini!,  or  ibe  refuM  of 
the  gjatt  maoufictories,  to  girc  it  «  nncll.  I  i-ou1<l  DOt  Mli^fy 
ajTMlf  Ibftt  it  contained  h  portidc  of  real  guano.  Tbis  !>lions 
how  important  it  is,  tfaat  the  liuiiWT  ttiouU  puaeees  sonM! 
meaos  «f  readily,   and  at  a  cheap  rate,  tcftinf;  ibe  C0»tly 
maDurea  l>e  employi-.'*     And  Mr.  Jotioaton  add*  in  a  ootn. — 
"Four   Tcawb    recently  sailed    hence  for    guano  slatiani, 
baUaMed  wllb  gypHim,  or  planter  of  Fkrit.     This  HubaUnce 
b  UBteoded  for  admixlure  with  guano,  and  will  enable  tbe 
putiee  to  deliver  Stxaa  ibe  vessel,  a  nice-lookiiig  and  light- 
coloured  arlicte.  Partiea  parcliaaiug  f!«oi>oy  *^  ^"7  •Iti^Ki*'" 
of  having  it  delivered  frono  tli«  vMtid,  us  tbej>  believe  tliey 
obtain  it  porv      The  drourite  material  fur  tbe  adultei-ulion 
of  gaanoy  at  tlw  prvaeiit  moment,  in  iimb)-r,  wliick  is  brviut;lit 
&om  Aiigl«iea,  in  large  i|iiatititie«.     The  rate  of  admixture, 
we  are  informed,  i*  about  |.S  cwts  of  umber  to  about  5  irKX». 
of  Peruvian  guano,  from  which  an  excellent  l<iuk.ing  nrticle, 
raillrd  African  gunno,  is  manufactured." — /.iprrpool  paprr. 

6.  in  orrler,  howcrer,  to  aacertain  the  real  vnlne  of  gnano 
■a  a  ferliliting  agent,  it  is  not  ueceosary  to  perform  »o 
aUborate  so  nnalyMs  as  tho«e  abuve  ijuoted,  and  to  deter- 
mine the  nature  and  quantity  of  all  itii  eunstituenti  i  for  •uch 
a  porpote  it  suffiees  to  determine  in  tbe  *amplo— 

7.  1st — The  propotliou  of  water.  2nd. — The  proportion  of 
fixed  alkaline  nlta.  Srd, — The  proporlion  of  wmd  or  of 
oartby  raits.  4lli. — Tbe  proportion  of  ammonia,  either  in 
Ibe  free  state  or  iu  the  state  of  ammimiacal  nits  :  ntso  thi- 
proporlioa  of  amioonia  wbicli  may  b<!  produced  from  the  de- 
composition of  Ibe  nrie  and  ulmic  acids  and  of  other  nitro- 
penlied  matter  prvMol  iu  line  guano. 

mart  opioutiok. 

too  grains  of  the  (ample  of  guano  are  weighed  off  and 

plac«d  til  a  oounterpwsed  paper-filter.     Cooecniratetl  »ul- 

phuric  acid  t«  tlieii  poured  into  a  jar,  and  thi^  filt«r  containing 

the   goano  U  suspended  over  the  surfwe  ol  X\kK  aid&,  ^l>l 

H 


- 


Imowia  of  threads  (aateited  to  a  oork  with  which  the  j»r  : 
be  ebsed  air-ti;;)it,  until  tlie  guano  no  longer  <Umint»bcs  in 
weight)  wtiich  u  ascertained  by  weighing  it  again  and  again, 
after  lliree  or  four  bours*  su^peu&ioD ;  the  loss  indicates  ihe 

Ipropoitlon  tif  water. 
8.  [Tlw  mtiaimter  of  the  XOO  grains  which  hare  thus  boen 
MiapetHl«<l  orer  tbe  concentrated  acid  are  now  ptit  into  a  pta- 
tlnuin  eapntili!  or  crucible,  and  submitted  lo  a  low  red  l^eal, 
which  should  bn  continued  until  all  the  organic  matter  if 
c«ni|Jc(elj  ineint^raied  and  reduced  lo  while  asheti.     llic 

tooBibustion  of  the  orxaiiic  tnatKr  ia  accdcrated  hj  stirring. 
Thn  free  uninouia,  uric  acid,  and  other  mtrogmized  and  or- 
ganic matters,  are  tlierabjr  drcutupooed  or  volutiliEed,  and  iheir 
i-ollMtiTe  quaul'tty  may  bo  at  oqm  estimated  from  tho  Itm 

■  ituKtained,  which  loM,  deducting  the  amotint  of  water  fint 
de(«rtiuiied,  should  not  be  le&i  than  from  52  to  CO  per  cent. 
Hec^  however,  ihe  remarks  at  tlie  end  of  this  orllclo.] 

I  SECOKD  OrXIlATIOM.  ^^^M 

9.  The  proportion  of  the  soluble  and  of  th6  insoluble  aalli^ 

»&c.,  may  be  asccrtaiucd  w  follow*  : — 
10.  Gkkkiiai.  kxamixatiok. — Tnki?  tlic  ashcH  whicli  w«re 
li'ft  after  tlic  ignition  of  iIk^  lOO  grainn  of  tliu  guano  under 
examination,  and  having  weighed  tlion  an  ntforo  dimcUd, 

■  triturate  and  boil  tlii-m  in  <|ji$tilled  wnter.     A  portioD  willfl 
*   l>e    taken    up   by    the    boiling    walw,   Wvii^  a  rcddnnin  B 

insoluble  in  water.  H 

~        1 1,  TJio  Jtoiuble  solu  taken  up  by  tho  boiling  watw,  mar 
von*i«t  of  sulphate  of  soda,  cliloridc  of  soditun,  (common  salt.)  _ 
phosphate  of  nodo,  Jtc,  as  above  aaid.  fl 

12.  The  saltt  iTi.iolubli>  in  the  boiling  water,  may  aomist  of 
l>)>oepliatr4  of  lime,  of  magnesia,  oxalate  of  Ume,  alamina, 

*•"<»,  :*c. 

13.  The  soluble  portion  masl  then  be  wperalr^t  from  the 
"■"tJubie  ©no,  by  filtcnijg,  and  after  wa«htng  the  iosuluhli 
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on  tbe  Alter,  mhI  drying  it,  it  id  weighed ;  llie  lose  is- 
dicaMa,  of  eoane,  th«  unount  (if  thr.  itnlubtn  mUi.*,  witidt  to 
good  guana  abDuld  unouitl  k)  nt  li3L*t  fiYim  3  to  tO  per 
cenL 

14.  Special  exavinatiox. — The  nqucou*  adution,  BUercd 
fnim  the  iDKolalik  porlion  nlmvi;  sUiiilcd  tn,  and  which  I'Uii- 
tniiui  tilt'  wilutik  mUh  of  alktilii^  »hould  now  Im  measured 
into  tlin^f  iiiuol  portioivK. 

15.  Tit  Jiret  portitnt  h&vg  Acidified  witli  nitric  acid, 
a  BolatioD  of  iiiirnl«  of  baryta  i»  ntldcd,  until  a  precipitate 
rranm  U>  be  produced.  Tliis  prccipiial«  in  suljilmie  of  baryta ; 
th«  liquor  containing  it  should  be  healed,  in  order  to  nggloni' 
BUtrate  it  well,  alXer  which  it  is  collected  on  a  filter,  waehcil, 
ignited,  and  weighed.  Thia  precipiliviL'  indicaleH,  of  rourec, 
tlu  pn^nion  of  sulphuric  add  contained  in  the  sampk  of 
f[iuu)o,  in  the  slate  of  soluble  aulpluites  of  alkalies.  117 
graioM  of  sulpliaie  of  baryta  represent  40  grains  of  dry  «nl- 
phurii-  ntid.  or  88  grains  of  sulpltate  of  potash,  or  72  grains 
of  aulptiate  of  soda. 

16.  In  stating  lh«  results  of  the  aimlysiH,  the  amount  of 
sulpbaric  ftcid  found  is  taken  qih  aulpbiite  of  lime,  (supposing 
that  base  to  be  present,)  and  if  there  be  more  sulphuri*: 
acid  than  will  form  a  salphate  with  the  lime,  subsequently 
found,  the  rest  iii  calculated  and  tuken  account  of  aa  sulphate 
of  potash,  and  then  as  sulphate  of  nuUu. 

17.  To  tA«  tecoitd  portion  of  ttie  liUrwic,  si)lutiou  of  nitrate 
of  ailrcr  is  added,  aa  Ion;;  as  u  prccipiiuK!,  ur  n  turbidoess  is 
produced,  the  whole  id  then  gently  heated,  in  urditr  tu  aj^lom- 
tDcrato  the  precipitated  chlori<lt:  of  >ilvcr,  whiib  i*  iWn 
OoUcctod  on  a  filter,  w&sheil,  dried,  fused  ui  n  porcelain 
crucible,  aud  weighed.  144  grains  of  chloride  of  rilver, 
repnwrnt  3(>  grains  of  chlorine^  and,  consequently,  60  of 
eUoridc;  of  sodium,  or  76  of  chloride  of  potaasinm. 

18.  In  alsiing  the  reailltaof  tbe  analysis,  the  amount  of 
chlorine  is  calculated  as  chloride  of  sodium,  and  the  eurpliu 
u  eblortdc  of  potaaeium. 
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ineana  of  threads  faateae* 
be  closed  air-tight,  nntil 
weight,  which  is  ascertain 
after  thrtc  or  lour  houri-' 
proportion  of  water. 

8.  [The  remainder  of  tin? 
rtiispendetl  ovi^r  the  concentr 
tinuin  capsule  or  crucible^  n 
which  should  bo  continued 
oompletelj  incincrnled  and 
combustion  of  the  organic 
The  free  ammonia,  uric  acid,  « 
ganic  matters,  are  tiiereby  decoi' 
(■ollectiTe  quantity  may  be  at 
susCaioed,  which  loss,  deductiu 
iletermincd,  should  not  be  lesi.  t 
See,  however,  the  remarks  at  lli 


BKCOND  on 


9.  The  proportion  of  the  soluhJi 
&c.,  may  be  ascertained  a^  IViUonv. 

10.  GeneRAI.  RXAMINATION.^ — 

left  after  the  ignition  of  the  lOU 
examination,  and  having  weigh' 
triturate  und  boil  them  in  distil) 
1"'   taken    up   by    the    boiling    » 
insoluble  in  water. 

11.  The  soluble  ealts  taken  up  i 
I'uni^ist  of  3iil]>hut(!  of  soda,  chloriilr 
phiwphate  of  soda,  &c.,  as  above  e,ii  ' 

12.  Thc^  salts  insoluble  in  the  bu)l> 
pliospliati'-i  of  lime,  of  magnesia,  oi 
^nd.'Ac. 

13.  The  soluble  portitHi  must  tb 
j»wlublc  oae^  by  filteriog,  ud  afta 


^ 
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nld  bring  a  red  bM  pieec  c/  < 
r  Ibe  ant  bolb,  a«r  tW  ccrfc. 
a  few  babhks  o(  wm 
ar  xnaj  »mfij  mA  ft  trm 
V,  tmooolto^  or  iAtr  airiia^  Ar  li 
'  lerd  in  the  tetkaC  lA  ft,  M  v  •  i 
lis  Hwnd-     TUi  WiS  Aae.  b^  m 
a-nU  hj  ^M«  «# 
mBL  by  tW 
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19.  7^  tAtrd  portim  is  tested  Tor  phospkoric  mcid,  b 
whin;))  it  is  deUtrniined  iu  the  alste  of  i)ur]ibo«pl>atc  or  iron,  H 
fiiltour*  ; — Take  a  •.■ertain  cjUttntitf  of  pianorofte  wirei  whjck 
muni  Im  cquiil  In  at  Innxt  twice  (tio  wi-i){lit  of  (lie  phoaphoiH 
lu-id  (iu)>i>oclccl  to  bn  pngicnt  in  ll>e  li(|uor,  and  tUiiiwIre  it  ia 
)>uiY  ftnd  hot  nitric  ncid.  Mix  t]iLt  •olutioa  ifitli  lliat  of  ibe 
lii^uor  nndcr  rxaminntign,  iukI  aiM  an  exceaa  of  UBxaaUBi 
This  proditoca  a  rcddisb-bTann  prrx:ipilntc,  wfatcli  U  ■  s^ 
thiit  tlu!  i]uai)clly  of  peraall  of  iron  aiMc-d  id  MfficicDt,  tot 
olhi^rwiM!  the  pncipilatc  would  be  wbitc,  «rhili«li,  or 
y^uwiitli- white  UmI  u  npptirxl,  and  alVr  a  litle  time,  tbii 
bulky  precipitate;  nlwuld  be  rAllm:tcd  on  a  fitter,  Iborougblj 
wHdlied  witli  hot  wnler,  and  wbrn  completely  drjr,  ii  id 
Kirongly  ignilfd,  and  weigliod.  From  the  weight  of  the 
■gnitod  perphtMpliate  of  iron,  the  quantity  of  the  phosphoric 
Hcid  in  ibe  solntion  ii^  ftscertKined,  by  deducting  frorn  it  the 
nnioiint  of  tbo  perozyde  of  iron,  wbich  is  knnwn  from  tlie 
■{□antityof  iron  employed,  tltc  difference  indieAtes  Itic  amount 
of  pbMpboric  Bcid  ppusent  in  that  portion  of  the  filtrate,  and 
(.■onvvquently,  in  the  Mnpl«  of  goaDo  submitted  to  analysis. 

20.  Each  grain  of  metallic  iron  employed  gitca  1.6309 
grainit  of  peroxyde  of  irou. 

21.  E^cb  grain  of  bitstc  i>erplio8pbale  of  iron  (2  Fe,  On  S 
1*hO()  coDtaiiid  0.42784  grain:}  of  pcroxyde  of  iron,  and,  con- 
Mqnently,  O.A72l(>  jfralna  of  phosphoric  acid. 

22.  This  mclboil  of  iletermiotng  the  aniunnl  of  phosphoric 
acid  >■  Bcciirntc,  but  il  i<(S|uire!t  xreat  alteDlloD  OD  the  put 
uf  the  analiet,  for  any  1»m  which  may  happen  during  dw 
opecatiou  l>ear»  nltiiRr-thrr  upon  the  phcvphuric  acid. 

23.  The  liquors  filtered  from  iIm*  prM-.ipiiattui  produced  in 
the  throe  portiotui,  v  above  Mid,  »Iiould  now  U;  mixed 
^ogethwv  nnd  a  *taall  ()uantity  of  sulpUurie  acid,  of  hydro- 
ehloric  acid,  luid  uf  uxnUtv  «f  amrooiiin  aliould  be  tiddMi 
tbervto,  for  the  purpoao  uf  preeipitutini;  the  execas  of  nitrate 
of  silver,  and  of  nilrat*  of  buryta  employed,  and  alao  any 

lime  w/ii'cfi  may  be  presonl  \n  iW\i>vuir.    TUe  precipitates 
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which  are  tlm*  produced  muNt  Im;  «cp«uW«d  by  fllteriog,  nnd 
the  (Ulraie  in  then  cvapontU-d  tu  drj-neiu,  and  jguited,  in 
order  to  expd  tlw  unmaoinoal  Hults-  A  little  water  flhould 
Duw  be  pouml  upon  th«  ij[iiil<.-d  rmidlie,  Jiut  in  sniEcienI 
quantity  to  n-diMolvr  it,  imd  the  Miluliun  b«diig  firM  addifled 
wjlb  ft  littli:  lij  drochluric  acid,  nn  excess  of  n  aolution  of  per- 
diloride  of  pLaiianni  tu  poured  into  it,  which  precipilale^  the 
potash  in  ilie  stale  of  douklu  ctiloride  of  potasMum  and  pluli- 
uuuL  Stroo);  alcohol  should  be  add«d,  and  tlie  pr^cipitali;. 
Iiaving  completely  settled,  may  tlicn  hn  i-ollfcled  on  a  filler, 
waidied  wiili  spirits  of  wine,  carefully  diied  at  212"  Falir., 
and  weired. 

24.  Each  grain  of  polasaio-cliloride  of  platinum  iPt  flj. 
KCl)  rrpr*»ent«0.19-jy7  of  potiwli,  or  0.30541  of  chloride  of 
potawium.     Tlie  met  of  thi-  Hllrate  contaiiu  only  the  soda. 

26.  The  proportion  of  phcMptioric  acid  present  in  the 
guano,  in  the  Utate  of  MlubU-  jilio^pliate,  may  alno  be  dett-r- 
mined,  by  pouriog;  in  tli<-  liquor  ti!t<'r<:d  froin  the  niibni  Icit 
•fW  the  i^ition  of  lOO  gmiti.t  nf  llic  guano,  an  exccfK  of 
ammonia,  and  then  a  Holulion  of  ntilpliute  of  n)Mgn«?iii,  pn- 
rionidy  mixed  with  a*  much  .•iil  nniiuoiiiai-  as  will  prevent 
ammonia  front  produc-intc  a  precipiliiti^  in  it.  This  intK-d 
nolutionof  Hulphutc  of  magnniiii  nnd  xnl  amnioiiiuc,  .tliould  be 
poured  in  the  filtcreil  liiguor  abovi-  mentioni-d,  m  long  at  a 
precipitate  conlinuc"  to  1m?  produi-i-i].  Thv  whole  is  thco  left 
at  rent  for  about  twelve  houi^  in  ord«r  that  the  precipitate 
mty  settte  well ;  it  is  tliei)  collected  on  a  Alter,  washed  wiiti 
water  containing  gome  ammonia,  as  long  ae  the  filtering  liijuor 
is  rendered  turbid  when  lestod  hy  a  ftolulioii  of  chloride  of 
buiiun.  llie  precipitate  is  then  dried,  submitted  to  an 
iateDse  lieat  in  a  covered  platinum  crucible,  and  when  cold, 
it  ia  weighed, 

26.  Each  grain  of  pyrophosphate  of  magnesia  (2  Mg  O, 
PhOO  oonlaini  0.63363  of  phosphoric  acid. 
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thikd  oi'zbatiox. 

27.  Gbmkral  EsAKiXATiox. — ^Tbc  weighed  portioo  of i 
which  could  not  be  disfolvcil  in  water,  and  which  coitsiste  of 
tbo  Mrthy  mIu  and  silica  or  sand  as  before  said.  aliouKt  be 
digoaied  at  a  modentU  Iwal  in  dilute  lij-drocUonc  acid,  which 
will  dissolTs  tbe  carbocuiieH  lux!  pboapbata  of  tune  and  of 
iiiagnesiat  *Dd  the  nod  (whi<rh  is  reeognbed  hy  its  ^tti- 
new)  mixed  perhaps  with  a  Ultlc  olumiDa.  is  left  undit- 
wired,  ftod  majr  b«  collected  on  a  filter,  washed,  dried,  igtiito^ 
and  wciglicd.  TIte  proportion  of  sUica  In  good  ptuao,  should 
ncTcr  exceed  from  3  to  4  per  cent. 

28.  If,  ou  pourin;;  the  hydruubloric  add  on  tlie  insoluble 
residuum,  an  eiTervcscvatt  iit  produced,  U  b  owing  lo  a  dis- 
sDgSgement  of  carboDie  iicid,  and  indicatM^  geocrallj.  the 
presencL'  of  osakte  of  linie  in  ibu  (c<i*°<^  *^^  oxalate  havlitg 
been  converted  into  carbonate  by  ignition. 

•29.  Tho  ituolnble  rcindiium  mny  not  only  consbt  of  sukd 
and  nlumiiio,  as  ju»t  nid,  but  likcwiix?  of  SkilphaU  of  Umea 
some  aainplcM  of  guano  recently  imjiorted  eonl^niiig  wme> 
times  coniiridvniblu  qiinntitio-s  of  thiii  sulKitiince. 

30.  Si'ECiAL  KxAjiiKATiOK. — To  HM.'crltuu  wlietlier  tbe 
insoluble  portion  contains  sulphate  of  linic,  tlw^  operator  atiould 
pour  npoi)  it  about  AOO  limes  its  weight  of  pure  diMiUed 
wnlcr,&nil  leave  it  to  digest  for  ftbout  twelve  houn;  Mulphalo 
of  lime  beiuj;  soluble  in  430  parU  of  cold  water,  and  in  460 
parts  of  boiling  water,  will  be  taken  up,  and  M  i(a  volubility 
is  increased  by  common  salt  and  also  by  sal  ftminoniai^  a 
little  of  dther  of  (hc^  two  BubAtancea  had  hotter  be  addod. 
After  having  digested  the  ntsidtium  in  water,  u  just  said, 
the  whole  should  be  llirown  upon  a  filter  to  scparMo  the 
silica  which  inny  be  identified  by  its  grittincss.  I1ic  filtrate 
nbould  nun  ha  divided  iuto  two  cquttl  portions,  and  if  one  of 
ttwoe  portions  being  treated  with  solution  of  chloride  of 
bariaat,  nod  tlie  other  portion  viiiti  ou.lB.ta  of  ammonia,  a 
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white  pniciiMtate  b  produced  in  botli,  it  U  owing  (o  tlw  pn- 
s«ncc  of  Hitphati:  of  linw.  ClUoridv  of  barium  sbould,  in  ibnl 
ease,  be  addrtl  to  llut  lint  purtinn  n.i  lon^  »-■'  n  pn^ipituli-  nf 
Mllptiat«  of  barjTtn  nimliimnK  <(■  bn  produti-d.  Thin  pfi'(?i]Mlnli*, 
btving  well  BRttlrd,  is  collected  on  ■  Biter,  wwboil,  dried, 
ignilvil,  uid  wi-ighcd.  Vjuth  grain  of  autphate  of  bArjrtu  con- 
taint  0.34>iT2  of  Mulplinric  acid,  and,  oonjieqtMntlj,  0.-1943S  gr. 
of  tulpbate  of  liinc. 

31.  TIte  Ikguur  Iilt«rv4l  in  tlie  fint  initAnct  from  tin-  re- 
Kiduum,  wfatch  waa  not  di^MiIved  hy  the  hot  hjrdrnchloric 
acid,  contain*  lite  pbospborie  aeid  in  miluiiiin.  In  ordi:r  in 
•epunte  it,  a  ralutiiMi  of  perchloride  uf  iron  nlioubl  tx;  potir<.-<l 
intu  it,  and  then  an  excess  of  ammonia,  wliicb  nhotild  produivi 
a  reddiab  brown  precigiliute  of  pvrphcMpUale  of  iron,  irtbi- 
pndpi(al«:,  instead  uf  bt-in|^  reddisb  bruwn  in  white  or  tvhitivb. 
It  ia  a  v'ltrn  thut  tlic  quiuilitv  of  iieriililoride  of  'irun  eiuployeil 
ia  iuxullictcnl,  and  taorv  uf  it  mii.it  be  uclileil.  The  reddUli 
brown  preeipilntc  slmuid  then  be  di|{eatt<l  in  liyiirimiilphiin-l 
of  ammonia,  by  wliicb  it  in  coovrrted  into  aiil|ihiirrt  of  imii 
and  photptiate  of  ammooiH.  Aft«r  liitving  Ii-l^  it  to  digc>l 
for  a  short  time,  the  wliole  is  Ilirown  on  a  Hltur  which  retatnn 
the  sulphaitt  of  Iron  whilst  the  pbu*phate  of  anununia  intm-f 
thTOBjtfa.  Aiter  wasliin^  the  precijtitate,  tliv  phcnphoric  acid 
cutitaiaed  In  die  filtrate  ts  preeipiuied  in  tlie  state  of  double 
phodplute  of  BMguciiia  and  armnuuia  by  meaua  of  a  sululion 
of  Htilphiie  of  DUgneiaa  mixird  wiib  sal  uminuniau,  ujuietly  a-i 
we  described  before.  The  amount  of  this  photpbate  in 
genuine  guano  should  not  be  lees  than  14  per  cent. 

82,  Urnkbal  Exauination. — In  the  first  operation  w« 
indicated  bow  the  amount  of  organic  matlrr,  of  free  and 
ammonia  and  other  Tolatilizabin  mailer,  cnn  be 
1 ;  bat  if  the  operator  wishwi  to  Htiaiaie  the  qnaiitiiy 
of  free  aiamonia  and  that  of  combined  ummunia,  uric  acid, 
Ac.,  be  aJiould  protxcd  an  foUowa  :■— 
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33.  Spkcial  Examuatiox. — TaV«  a  frealt  portion  of  tl 
S\UMO  under  exuninalian,  and  espooe  i(  (o  the  beat  oT  m  t 
batli.  in  onkr  to  dry  it  w«IL  WhJbt  ihta  b  iloiap:.  prepuv  a' 
mtxtuni  of  hydratm  of  ^tkU  and  of  tiuick  Uiik  (if  nut  kept 
readjr)^  bjr  iNilvcrieinf;  in  a  mortar  oa«  part  of  K««nll;  Ignited 
potaxh  or  (oAo,  with  two  parta  uf  pulTi-rixL-d  caaMic  Unw. 
Thi*  luixtare  may  bn  kept  n-ady  pn^pnml  in  pcrti-ciljr  dry 
anil  widi:>nioutli«<l  boltlua,  with  BJr-ti|tht  glaH  MOf»p«r». 

34.  Take  now  a  bulb  co«dvn*er,  a*  reprMeatetl  In  tli«  ftg., 
and  diarfre  It  with  pure  hjdro- 
diloric  acid  «f  ipetif.  gniT,  1.13. 
Thia  i»  readily  a«c>ociipliAh«d  by 
pltin^iiiK  one  of  tbeeslremiliekof 
Ibo  lub«  in  the  add,  anil  Mcking 
at  the  other  exlretnilj,  until  the 
acid  nachea  the  level  Indicated  iu 
the  fig.  TheenMemiiyAofthcUibe 

patitua  through  m  cork,  whi«h  muat  be  soft,  and  of  the  very 
beat  (luality. 

35.  Weigh  olT  now  30  grains  of  tbe  guano,  proviouBly  well 
dried  at  a  stoam  heat,  aa  above  said,  and  mis  them  with 
200  grains  of  the  alkaline  mixture  of  »oda-Ume  above  alluded 
to.  The  mixing  of  the  guano  wilh  the  soda-lime  sbouM  be 
eflVieied  in  a  »liglitl;r  vvarmed  and  unglaztd  porcelain  mortar. 
The  mixture  must  now  be  Inirodiipcd  into  n  cnmbuflTion  luhe 
of  bard  glaa*,  about  16  or  18  inchoji  Umg,  nnd  /  of  an  inch 

in  diuiQi'tcr,  rt!prejH-nt«d  in  the 

\fldj<>>nin){  figure.     Tbe  UMirtar 
-  —        -  — n   is  rinsed  with  a  lililequantitjr 

of  the  $oda-lim«  mixture,  which 
is  al»o  introduced  into  the  tnlw  with  that  already  put  there  : 
a  little  plug  of  ignited  a:ibc*to«  should  then  be  loo«ely 
I>tBc«!d  over  tbe  whole,  and  the  lube  imraediately  connected 
wilh  tht!  bulb  coodunser  mbofc  described,  lakiBg  great  cure 
that  the  cork  Jits  well,  so  that  tbe  oonnection  may  be  air- 
light.     In  order  to  toake  sure  that  the  couuection  is  air-light 
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Ibe  operator  iibould  bnnf  a  rnd  liot  piece  of  charcoal  to  (hr 
empt}-  portion  of  the  first  hulb,  near  the  cork,  whirh  will 
nrify  Ilir  ur  nnd  expel  n  few  bitlifales  of  air  from  the  uppa- 
ntBf. ;  or  tlie  operator  toMy  wmply  !<uck  a  few  bubbiM  mit 
of  ihr  iii>p»nnu.i.  If.  on  cooling,  or  nftor  suction,  thr  liquirf 
mnaiiiH  at  a  luglier  level  in  tlw  fiirtbi.-Ht  bulb  B.  it  in  a  «ij'ii 
that  the  connoctinin  ia  aound  Thi»  bring  done,  heat  is  ap- 
plied to  ibi;  combuKi  ion -lube  by  mcnnii  of  Hi>iril-lani|Mi  IiH 
much  taorv  convcniwitly  rfill.  by  tlm  fnmaw!  umaUjr  em- 
ployed in  organic  analynu.  The  whok-  apparatus  is  «jw»- 
•ented  In  the  next  fignrc 

36.  The  tube  i*  then  gradually  flurroundcd  with  ri'd  liot 
dMTcnal,  by  degRW  tluRing  tb«  arrcen  c  nod  adding  conUt» 
tbe  oonibuMioD    ■>>  c  fr 


xy^^^jj^ 


•dvanRea,  *o  aa 
to  produce  a 
gradual  cxpul- 
aion  of  the  ammonia,  accompanied  by  hydrogen  and  eajburet> 
ted  hydit^n,  which  two  lutli^  ga»s  not  b(>ing  nhuorhabli-  by 
the  hydrochloric  acid  in  tlic  cundt-tist-r,  xliow  the  mtc  at  whioJi 
Hm  coDibuation  la  going.  The  bent  applied  at  fir^l  iiliouht 
be  moderate,  in  order  to  luvvent  too  rapid  a  dioenKagemeiil 
of  gan  !  yet  thia  di.iengagenient  should  lake  place  unlnter- 
njpt*'dty,  for  othi-Twi*e,  the  acid  might  tuiif^nd  into  tlie  tubr 
and  Kpoil  the  expnriment.  Thi>  di.ttrngagcmt^nt  nhoiitd  thi-n-- 
forc  procei.'d  rather  briskly  than  irthcrwigc.  the  hcai  being 
gr»daally  inin-iuH-d,  until  townrdo  iho  end  it  has  attained  a 
good. red  Iicat.  When  the  pvoIuiJon  of  the  gas  eeasec  ami 
tlic  mixtnra  in  tlu-  tube  ha*  become  teltite,  the  experlinenl  i* 
at  an  end.  The  point  a  of  the  combust  ion -lube  »hou!d  th^n 
be  broken,  and  tlie  ammonia  which  remains  in  the  tube-  is 
expelled  by  sacking  gently  at  the  extremity  It  uf  the  bulb  eon- 
denaer.  Tlie  bulb  condenser  shontd  then  be  dlseonnccttsl 
and  emptied  into  a  porcelain  capsule ;  an  exceu  of  a  aolntion 
of  cldoride  of  platinum  is  added  to  tbe  acid>1i<iu«r.  and  thi- 
whole  b  alowly  evaporated  lo  dryneat  in  a  Mi-Am>b«itfa.  The 
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realdoum  should  be  traRcd  with  a  mixture  of  two  TolnniM 
wf  alcohol  and  one  of  ether,  in  order  to  diatolm  th«  cxoeas 
of  £likiri4e  or  pboinaiD  employed,  and  the  ammonia  chloride 
of  platiiiutii  IhuA  ohtainod  bring  wnxbcd  with  the  nbore  mix- 
ture, until  it  pttMe«  4x>1otirloa»  and  neutral  thnxigh  tlw  Alter, 
b  dri«d  at  212°  Fahr.  and  ihta  w«i|{bed.  22.i  grains  of 
aonoonia  vhloriilu  of  |>lalinum  reproMut  lA  of  nitrogen,  or 
IT  of  ammnnin  ;  or  each  grain  of  anunouia  chloride  of  plati- 
num r<-prum-ut  U.0T63  of  aBimouJa. 

37.  Thv  (|uantil7  of  RuuuoBb  way  also  he  nttimnlnl  b^ 
filling  tli<!  bulb  HppurNlua  wiUi  a  known  quantity  of  hydra- 
nhlocio  acid  of  a  known  atren|i^  and  tenting  the  add  of  Ihe 
bulb  ol^cf  tbu  ex]><:rimcot,  with  a  iMt-Miluliun  of  ammonia, 
as  in  acidiiootr/.     (See  Aeidimttry.) 

38.  T.<^t  UH  Huppuae,  fur  eiample,  lliat  the  bullM  of  the  oon- 
di^nacT  hare  hevn  lUlcd  with  lijdrovliloric  acid  of  sodi 
eiro-ngth,  that  100  grains-Dieaauro  of  it  n-prcsrot,  or  an 
capnbh;  of  KOtumling,  17  grauia  of  ammonia,  ami  diluted  with 
n  qiinnlity  of  wul(-r,  kuflicaeat  to  fill  up  thn  bulbs.  Lot  us 
siippoMu  a\»o,  that  after  the  experiment,  tbi;  hjdrochloric  acid 
in  Iha  bulbs  prcriousljr  roddcocd  bjr  a  small  quuilitj  of 
litntuB,  being  tested  with  1000  graina-meaaura  of  a  solution 
of  teat-animonlo,  spc^.  grav  0.992  (1000  gtains- measure  of 
which  oontain  exact-Ij'  17  grains  of  ammonia),  it  is  found  in 
pouring  it  fraui  tlic  alknlimctcr  into  the  hjrdrochloric  oold 
undiv  esiiniuatiun,  tliut  K9  divisionK  of  tbc  alkalimctcr  havn 
liiwu  required  to  neutntliiv  thu  acid.  SiiuM!  tli«  acid  in  the 
bulbs,  which  should  havo  saturated  100  divisions  ( lOOO  gntin*- 
measure)  of  the  ammonia  teat-ltquor,  have  n-qtiired  o»lj  89 
sucli  diviuons,  it  is  evident  that  it  luvt  alrcadjr  neutralised 
aa  much  ammouia  ftom  tlie  ({uano  mt  arc  reprewDted  by  1 1 
divisions  of  tlit:  ammonia  (est-liquor,  and  that  it  tberefim 
contained  1.^7  of  aimuonia. 

100  :  17  :  :  n   :  «  =  1.87 

39.  The  operator  Haring  cx^enmicDtud.  u^n  20  grains  of 
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(tnanoy  the  1.87  of  ammoDia  must  of  courvc  be  mullipliH 
bf  6  to  obtain  the  per  c«oiaj^  1 .87  x  >I  =  0-3^  per  cent,  of 
unmoiaU,  that  U  uf  available  ommoDia  coniaiiitd  iu  ili«  saui- 
fie  in  the  fine  itaWi,  or  In  tlie  slate  of  animoniacal  salt«,  or  of 
dtrogrnin-d  urgaaic  matter  eaiiable  of  yieliliiig  the  rolatilr 
alkali  by  ipoalaneou*  ili!coniiio]iilii>ii. 

40.  Amongiit  the  conntitucntii  of  guano  tihowQ  in  tlie  lui- 
aljvis  of  that  tnbstance  jnrrn  at  the  tiegiiiiiiiig  of  tbb  article, 
i«  nrnte  of  animonin,  which  it  one  of  thu  muit  valuable  con- 
stitui^ntH  oi'  guano,  bat  not  alwny*  Iu  be  met  with  in  il,  fur 
it  exiatN  only  in  the  very  bert  guooo.  Tlie  delection  uf  that 
mtbtttnet,  and  its  qnantitntive  iletemtinatiou  is  tbinvfiirt- 
extremely  tit)|iortanl.  ThiN  may  be  MOompUahed  by  traatinf; 
too  graiiuof  the  guniio  witlia  notuiioDof  c»U8lic  potash,  and 
txtfUng.  The  Holution  la  then  filtered,  and  a  slight  exceta  of 
dilute  hydtxtchloric  aciil  ts  thea  poured  in,  which  product*  a 
bulky  crysuUliw  pncij>ilale,  which  ia  uric  acid.  It  should 
be  B^panled  by  filteriof;,  waj*)ied  with  spirits  of  winev  and 
ideotifled  oa  uHo  acid  by  mixing  it  with  nitric  acid,  and 
eraiioraling  it  carefully  to  drynesai  the  dry  residuum  should 
be  criaiaon,  and  assume  a  bright  purple  colour  by  moistening 
it  with  ammonia  Each  grain  of  uric  add  represent*  1.1012 
of  urate  of  ommoaia. 

41.  The  s|>ecific  gravity  of  gwtno  should  be  from  l.GO  to 
1.75,  if  above  that,  the  guano  contains  more  sand  than 
abould  be. 

42.  From  what  we  have  said,  guano  may  be  considered  »* 
a  mizture  Wi  ammuuiacul  isalt^  and  of  earthy  jihuapliatcs  ;  the 
ammuaiaca]  talts  are  more  abundant  in  Peruvian  than  in 
Ajrican  iruuiiu,  bul  the  latter  contains  more  ]>ho9ipbnlts. 

43.  A»  a  general  rule,  the  purcluuiiir  of  fcuano  should 
choose  it  oa  dry  aa  ponibli^     <ioud  guano,  exposed  at  a  beat 

212o  Fahr.  doco  ixpt  lose  more  than  from  (i  to  13  [icr  cent, 
kich  iiir.lu<l<M  a  little  ammonia.     Bad  guau<^  or  that  which 
I  in  a  «tate  of  advanced  decompoaitiao,  loaea  sometimea  aa 
mtiKh  a»SS,or  erea  40  per  cent,  of  water. 
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44.  A  li|;Iit  colour,  when  tli«  gvaaa  in  grauine,  itidjeatc« 
»  kos  ndranccK!  Mate  of  deoompMition,  «Qd  gu&ao  i*  tbcrr- 
fore  belief, 

43.  If  it  bare  ■  suvng  uoiiMMuacnl  Rmell,  it  eootMo*  (ne. 
aminonia ;  anil  i[  It  lutre  do  such  uoell,  it  nboiild  involve  it 
w)i«a  mixed  and  triturutvO  with  a  spooorul  of  •tokcd  lime. 
StioU  ^ano  conlAJna  potential  mnmonia,  Uiat  U,  oinmonia 
wbidi  will  cvcTiluallj-  be  produced  from  ibo  xpotilanecKU  de- 
cuuptnitiaD  of  ghc  aotd  nod  other  nilro^iiBe«l  nuittvr.  Po- 
tential autmaaia  ex»#l»  only  in  good  and  drj  guano. 


GUINEA  PEFFER.— Sm  Cap*Kum. 


GUM  ARABIC. 


fl.  OuiD  arable  exudn  fVoin  Mrcral  «pccic*  of  Wm»  >o 
I^jpt  aod  Arabia  t  that  firom  the  Aeacia  ArabUa  im  tbr  best. 
It  id  in  roundiid  pieces,  of  un  irn^ulnr  nKf,  bard,  Imltlc, 
M-mi-iransporent.  colouriesd^  or  of  a  Hiighlljr  yellowish  or 
hrownish  colour,  ilui^  to  tbe  pruienci!  of  foreign  «ub»taiicM. 
titim  urabic  xn  iiduurli^  auit  lias  only  ■  faint  flavour.  Wbvn 
(Hire,  it  i*  cntirdy  Muluble  iu  wattir,  bat  mom  rapidly  in  hot 
water.  Itsspvciiic  Krarity  voritu  from  1.31  to  1.48,  or  I.SIi. 
In  the  dry  *tBt<%  giiin  nrabic  n-tainn  still  17  pt-r  cent,  of 
«rat«T,  which  taxj  be  eliminated  by  jiulri-Hning  it  imd  ei- 
po^ig  the  powder  for  a  long  limn  to  n  "team  brat. 

'I.  Gam  Arabic  is  oilen  adultrrated  with  j^Mai  wnrgal, 
which  hoA  almoit  the  luunc  «ppoanuici%  nnd  oltogethor  the  eune 
qaalitio*  a«  ^m  arabi<; ;  but  >»  ^um  arnbic  is  always  ■  little 
more  expensive,  the  bert  pinc«is  of  gum  scn(?<gaL,  that  b, 
t)io*e  which  wv  nnatl  and  of  a  light  colour,  dry.  ca^lj 
broken,  and  id  fa«(,  which  resemble  giun  arable  moet, 
ore  mixed  with  it,  and  sold  a§  such.  It  U  sometiinea 
mixed  tSoo  with  common  cherry-ti-ee  jBUU.  The  mnna  of 
detecting  this  fraud  am  given  in  tlie  article  on  gum  senegsl, 
3.    Gum  arable  i»  oftea  aoVd   in  »  \ra\^witftA  abSa.  ■.  i;biiB 
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guto  mU  in  that  tUXc,  and  under  that  nua«  (pulris  aca- 
d»)  is  a  vhite  powder,  but  which  is  freqgftntlj  ii)tx«d 
with  otareh  or  flour,  and  in  which  geuerally  tbe  (jum  iira- 
Wc  is  Altogether  reiJaced  by  gum  «eii^al,  or  |Ktrt!y  by 
pulrerixed  chwry-ti^ce  gum.  The  adulftralion  with  slarcti 
or  dour,  bowever,  is  very  easily  det«cted  by  putting  *  small 
qaftniily  of  the  nofrteted  gum  Into  oold  water,  and  allrring 
tlM  whole  for  a  while.  The  guiu  dissolves  rapidly,  wbilst 
the  stareb  or  the  flour  falla  to  the  bottom  of  the  r<»se]. 

i.  Tlie  preseaee  of  starch  and  of  flour  may  aUo  be  detected 
by  boiling  a  small  qnantity  of  the  suspeclL-d  j^uiu  iu  water, 
maA  teMing  the  macibge,  aHer  it  has  tiet^ome  quili:  kqW,  with 
the  linctare,  or  with  an  uqueous  Hotution  of  iodiiw-,  which  will 
immediately  impart  an  int4:nM  blii«  colo\ir  to  the  ma««. 


GUM  LAC— See  Lae. 


GUM  SENEGAL. 

1.  Gum  Hiuegal  is  produced  by  the  aeaeia  teiugaUntU, 
aad  hat  the  name  propi^rtiua  as  gum  arable,  the  only  difiisf 
ence  being  that  gum  Aeiiegnl  i«  in  larger  masses  and  of  a 
darker  colour,  very  hanl,  of  a  ritreouti  f^Ilclurl^ :  the  lumps 
are  often  Mpcrflcially  covered  with  wind,  whii:Ii,  howerer,  is 
easily  removed  by  washing  them  with  water,  and  immediately 
drying  them. 

2.  Gum  Senegal  i»  often,  like  gum  arabic,  mixed  with 
oammon  clierry>lT6e  gum,  which  resembles  gum  Senegal. 
Common  clierry-tree  gum,  however,  is  gcRiirally  in  irregular 
■taases  of  a  dark  browu  colour,  difficult  to  break,  iukI  when 
thrown  in  watPr,  they  swell  uud  separate  in  innolublc  gcU- 
tinoos  eIot« ;  and  if  they  b«i  thniwii  on  a  Hltcr,  and  the  liltrstc 
be  evaporato),  it  will  be  scon  that  a  small  portion  only  lias 
heoo  taken  up  by  the  water.  When  pulverised,  Ibe  pre- 
MSM  of  the  commoo   gtxta    >s    recogbue^  \mbvqm   'CMi 
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muciUnce  which  lli«  powder  forms  with  wubtr,  instead  of 
bang  ItoaKijienvotiii  and  H/rujij,  la  more  or  less  intersperetd 
with  geliilin<>ii.-<  clots. 

3.  Wima  pwlvmrKA  ipua  u  mixed  with  Hour,  or  with 
■torch,  or  with  dextrine,  the  fraud  b  detected  hy  meios  of 
iodiaei  as  w<;  snid  iii  lh«  article  on  Gun  arabk,  to  which  the 
reader  is  referred. 


GUM  TRAGACANTH. 

Glim  Iragnranth  it  prodiircd  hy  tlw.  astragahu  erttieut ; 
i(  is  miil  with  ill  iliin,  opAquc,  whitv  or  jrcUowith,  toogh,  flat 
•trips  of  an  irregular  shape,  or  in  tfarcadsi  or  in  amorpbiKU 
lumps,  tasteless  and  odourlcas. 

2.  Ttiis  gum  has  nearly  tho  ssrac  i>riopcriirs  as  gum  arabic 
or  Bcne^l,  but  it  is  partly  itiMlublc  in  cold  water,  though 
entirely  soluble  in  boiling  wat«r.  One  part  of  gum  iraga- 
caoth  forms  as  tbick  •  mudlagc  as  twcnty-fiTe  parts  of  gum 
arabic. 

3.  Gnm  tragacanth,  in  thr  stale  jort  described,  can  hardly 
b«  adulterated ;  but  in  the  pulvcrixcd  state  it  is  very  oAca 
nixed  with  a  multitude  of  other  cheaper  powdcra,  more 
eepcdatly  with  gum  senrgal. 

4.  A  mixture  of  pulverixcd  gum  tragncanth  and  gum 
•en^al  always  forms  with  water  a  tluoncr  mucili^  than  the 
aamc  'luniitity  uf  viihrr  »f  tlicse  gnm»  alone.  Tbc  following 
pr<H'.<^M  ')»  indicutc'ij,  by  M.  I'Uknchc,  for  the  detection  of  thii 
Iraod  :— Itlakfl  a  miiciliigR  of  the  suxpiH-tvd  gum,  and  add 
tborelo  a  few  dropst  of  alcoholic  tiiictun-  of  guaiacnm,  taking 
care  to  stir  all  the  while.  If  llic  gum  under  oxaNlilHUioo 
coDtain  aiiy  gum  ambic,  the  mixture,  in  tbo  coarse  of  a  few 
minutea.  aaiiumes  a  fine  blue  colour,  whilst  it  does  not  change 
cobur  if  ibe  gum  tragacanth  be  pure.  One-twe»ti«tIi  part 
of  gum  arabic  can  be  lliua  detected. 

5.  We  sliould   remark,  that  only  four  or  five   drope   of 
tioctard  of  guaiocum  should  \fi  «iii'p\o^«&  ^ui  vhq  dt«chms  of 
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mucili^ce,  nod  that  whrn  the  qiinntitj  of  gam  nrabic  i«  viiay 
■owll,  three  or  fofir  boon  muitaf)«D  cUpM  before  the  diongr 
of  colour  can  be  obMrred. 

6.  AaA,  niui«over,  vhen  recalled  alcohol  is  poured  in  a 
dear  anil  filteml  madlage  of  gum  Ira^ncanth.  It  pniiiiir.cai 
0BI7  af«w  (Ukc«,  which  swun  about  iu  tli«  liquor,  but  ilu  not 
impair  ibi  trampanrfK^,  vrhilat  if  gum  arabic  in  prmrtit, 
dtber  a  precipitate  i»  pnnlufred  in  the  litiuiil,  or  it  bccomu 
opalcMceot,  according  to  the  pro^KM-lioD  of  gum  arabic  which 
it  content. 

^^P  I.  Gunpowder  is  CKwntiutly  n  mechanical  but  vor^  la- 

^Bbnate  mixture  of  thrv«  viib^tanc^^  namely,  Miltpetre,  char* 

'      eoal,  aod  sulphur,  in  various  proportions,  accordiu);  Iu  the  use 

for  which  it  is  iDtcD<l<-d,  and  itccordiiig  to  tho  couulry  where 

it  is  iitanufiicturcd.     The  following  table  indicates  the  com- 

poaitioo  of  gunpowder  in  ecT«raI  countries  : — 


GUN  1IETAL.-See  BrMu. 
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ft^|Un.l  . 


F^aaee. 


AncricB  ... 

Prann 

Ru«a  .... 

Aiutrii 

SfWD 

IMwd  ... 
fa«d«a  ... 
SvHaitlaDd 

rhjM 

Daniria  .. 
Buim 


1UlrA» 


Cownon  powder 

WkUtiam  Abbejr  Mill>._ 

Shooting  ponder | 

Pifatiog  pmrdsr 

NalloiuU  Milti. 

Shooting  powder 

Uinliut  powder  

UutnmDn  pawdor 

do 

do 

do 

do 

do , 

do 

do 

da „ ., 

do ] 

do 1 


75 


75.0 

13.50 

7A 

15 

78 

13 

76 

15 

05 

15 

7i 

13.S0 

7B 

13 

S3 

IB 

75 

IS.SO 

75 

13.S 

73.76 

13  «» 

78 

ll.fl0 

78.47 

10.7B 

70.00 

14.00 

78 

9 

» 

14 

7a 

14.40 

ia.s 


M^*. 


1%M 
10 
10 
9 
M 
13.50 

to 

SO 
I3.S0 

13.fi 

f2.SS 

13.^0 

13.75 

10.00 

in 

10 
9.60 

13.S 
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2.  Under  Ui«  inflaence  of  a  sufflcteol  degree  of  beai.  tbe 
thrae  conMitueotB  of  gurtpowAer  re-aet  powerfuUj  upas 
<!ai:li  other,  and  diMiigage  almost  iDBtaneoael^  an  «Donnou> 
quuitlty  of  ^aa,  on  whicli  the  dynacaic  «ffe<ct  of  tliis  ram- 
pound  depends.  If  tbe  heat  be  G(inimunicate<)  to  the  powder 
by  a  apurk.  the  chaivoal  first  catoWs  Are.  itien  thp  sulphur, 
aiid  laxUy  the  sallpclrc  is  doconipoecd  into  potash,  lulrogeD, 
and  oxygon.  A  small  portion  of  the  potaah  ia  deoompoMd 
bj  the  carbon  into  polasaium,  water,  nnd  oxygen ;  the  oxygen 
combtntng  with  the  sulphorproiluccii  sulphurmix  acid,  p«tt  of 
wtiich  MnipcH,  whilst  another  portion  oombines  with  a  part  of 
the  potash  to  form  sulptiitt!  of  potuh,  wliioh  Is  left  as  a  reaidac. 
A  pcirtiuii  of  unt-onHuiucd  sulphur  remaina  also  as  a  Kndue, 
but  anothrr  portitm  combinm  with  the  potiutNum,  and  forms 
a  residue  of  sulpburcl  of  potastium.  The  carbon  yields 
oxyde  of  carbon  and  carbonic  acid  gMK»  i  a  portion  of  car- 
buD  is  loft  as  a  residue.  A  portion  of  the  carbonic  acid  com- 
biiiAs  with  the  potfisb,  and  girca  a  roriduo  of  rjirbonatc  of 
potash  ;  the  excea^ivc  heat  produced  by  the  com  bastion  of  tho 
powder  decomposes  the  nitric  ncid  into  nitrogen  and  oxygen, 
and  converts  into  steam  tbe  water  conttuned  in  the  diicom* 
poaed  potash.  The  explosion  carries  off  a  portion  of  tbe 
residue  in  the  form  of  smoke  We  give  below  a  diagram, 
indleating  the  products  refiilting  from  the  dceamponilion  of 
gunpowder  by  ignition.  The  rn-nctioRs  indicated  always 
take  place  ;  but,  besides  these,  lome  olher  cG>n)binatioDa  are 
often  diiteeted,  whicli  r«aiilt  from  the  incomplete  dncompoai- 
tion  of  the  nitre,  and  from  cAstuil  admixtures,  or  carelfln 
manufacture.  The  other  compouniU  alluded  to  are  sulpfan- 
ntted  bydr<^eit,  cnrburettcd  hydrogen,  sulphuret  of  carbon, 
sulphate  of  potash,  and  cyanide  of  potosaiunt. 
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3.  Aqatoa*  vapour,  tbvi^h  nppraring  saMXtgit  tfav  g»- 
eous  produces,  is  alvmjrs  in  rcry  ndsII  qunntitjr,  and  its  pre- 
Bonce  ia  owing  to  the  profKrly  which  chairoal  powder  pof 

I  of  abwrbii^  iDoaetorc,  oa  account  of  ita  pomoi,!-,  and 
in  conwqumcc  of  wbich,  ganpowdor,  even  of  the  rcry  bM 
qnalily,  and  kq>t  in  tbc  dricM  toMguiutt,  is  norcr  perfect!; 
4ry.  Tlie  moisture  penetrating  ll>r  gmin«  of  ponder,  pro- 
portionalolf  impairs  iti  dynamic  or  ballistic  effocls,  ouian 
tho  fiallpctro  to  cAorcMC  at  the  surface  of  tlw  graina,  do- 
■trojpi  tlx'  lu>nuigcftnoii>ini'it4  of  tbc  mixture,  and  disa^re* 
galea  its  coii.tiitufrntii.  Thi?  guti)Kiwdi7  wliioli  biu  beta 
made  with  bludt  rbnn^aiU  nbrnirbn  U-w  nivi>lurc,  and  this  i* 
tlie  case  aLto  with  turg«  gruiited  mure  than  witb  smaQ 
graiiicil  powder.  In  drj  niagu/.in(tf,  urdinaiy  gunpowder 
coiiluiu-i  from  0.5  to  0,6  per  cent,  of  iDoJetun^  but  if  left 
expoeed  in  damp  p1ac«a,  it  abaurbs  a  mncb  more  cou^tider- 
Bblequandtj  of  it.  Large  grained  powder,  and  tbat  whidi 
is  damp,  leave  iu  the  gun  a  ttiick  coating,  wbidi  aiignu-ota 
at  eacb  round,  and  »ooa  renders  tbe  gun  so  foul  oa  to  becocne 
u»eleH«  until  cleaned. 

4.  The  l«iinperature  produced  hj  tho  eonibuMion  of  gun- 
powder is  exccedinglj  liigli,  and  siiSicicnt  to  melt  gold  and 
red  copper ;  the  gnsc^  produced  by  tbc  oonibiulion  arc  lliDS 
cncirniouslv  dilated,  oinl,  ncronliiig  to  Gay  Lusmie,  one  vo- 
lume of  gtinpowdoT  producer  about  2000  rolnmes  of  gas  i 
but  in  order  to  oblntn  the  fullmt  offuct,  the  onnibustion 
mu^l  tuhe  place  vurv  riii>itlly,  and  then-fore  tlie  dynamic 
effect*  of  gunpowder  de|K-nd  not  only  uiwo  the  prt^rtiiMU 
of  tbe  Bubttaneca  euiployed,  but  likewise  upon  their  iiiti- 
uate  mixture,  and  on  the  physical  state  of  the  powder 
after  being  manufactured. 

5.  Gunpowder  vliuuM  be  Iiard  enough  not  to  gire  a  large 
quantity  wf  duat  by  abrasion,  for  the  dust  lying  compactly, 
impedm  tbc  rapidity  of  the  intlaminalion.  Good  gunpowder 
•hould  resist  prcKtiirc  between  the.  fiiigem,  and  after  spread- 
ing apon  thv  buck  of  the  hand,  U  stottVVkascTi'j  rtajo  thereon. 
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m  gniot  thoald  hare  a  slightly  sliming  or  glwt*/  ttpiMMr- 
■nee,  and  be  proportional  to  llic  ii.ir  for  wbic:h  it  ia  intciidtid. 

6.  Tbe  ifnun.1  v(  nnimimilton  gunjiowdiu'  should  Ite  aagu- 
lar,  hard,  noA  ilrj,  tliejr  (hoaU  be  nbln  to  re»»t  a  moderate 
preasiuv,  luid  ifive  do  duet  wliuii  poured  in  the  baud. 

7.  Tfae  grainn  of  aliootiag  guiijiondL-r  »lKiuId  be  aagubtr, 
hard.  oT  uuirorm  ftiz«,  aud  glouy. 

9.  >lin«r!i'  powder  >»  niioiUr  to  tltat  uned  For  cannon. 

9.  Good  guuiKin-der,  being  Hirn^ad  upon  u  Hbecl  of  paper 
and  inflaroed,  nboutil  burn  rapidly  witb  a  flub,  and  should 
leave  no  appreciable  rrH<lui;  oii  tli<;  paper ;  neitfacr  ahould 
it  burn  it. 

10.  Gunpowder  tuu  gi-ocmlly  a  dork  grcjdah  or  brownish 
colMir ;  a  perfectly  black  colour  indicutc*  that  ci^icr  (oo  macb 
cbarcoal  \t^  beeu  niied,  or  tbnt  the  charcoal  vnn  tuo  burd. 
If  the  graiua  exhibit  hen  niid  there  white  HparkUog  par- 
lidea,  tbey  are  due  to  on  ci11«rc»c<-occ  »f  the  naltpetre,  and 
tbej  are  generally  obMrrrablc  on  powder  which,  having  been 

^^oeidenily  wetted,  ba>  been  re-dried. 

^^B  It.  WlKfl  gunpowder  doc*  not  contain  more  than  scvoo 
per  etntt.  of  wntiT,  it  may  l>r  rendered  oguin  perfectly  good, 
by  drying  it  ;  bat  when  it  contain*  eight,  ten,  or  fourteen 
per  cent,  ot  water,  at  i»  »om<-timc«  the  caxe,  it  sliould  be 
ro*BHnnJiKtiireiL  Am,  huw^vitr,  the  gunpowder  which  has 
bcoome  wet  may  have  luxt  n  poriinn  of  it«  frallpi;tre,  it  is 
ncciwiary  to  analyse  it,  in  order  to  aM'crtnin  nnit,  if  nece.<iiiuy, 
to  rcit»rc  tile  low.  When  dumiigcil  by  Kca  wak^r,  it  in  no 
longer  fit  for  u»e,  l>iit  from  nuch  powdw  the  saltpetre  may 
he  eilract<-d. 

12.  Anatyit  of  ffiitipautdfr. — The  first  thing  to  be  douo  is 
to  cMimnte  the  ({unntity  of  water  which  the  powder  contains ; 
ihia  is  aMerlaincd  by  taking  HO  or  60  gruiiis  of  t)i«  sample 
reducing  it  into  very  flue  powder,  and  vubiuilting  it  to  a  teu- 
peratorc  of  212°  Pahr.  in  an  ovex,  or  stove  heated  by  steam  i 
or  it  may  be  dried  in  vnciio,  ov«r  nulphuric  acid,  imtll  it  oo 
longer  kwas  wwgbL  The  1o>m  indicabs  \\k  ^uua^\t.y  uC  '««>Kt 
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'Ilw  povrikr,  afker  drjii^  ic  m  ju«t  taAA,  ahoutd  next  be 
bnilcd  in  xbout  ax  timet  iU  ircighl  of  wiit«r,  nnil  filtcml. 
The  insoluble  rc«itlii«,  which  coiin«tii  of  nulphur  nnd  of  nr- 
bon,  U  collrcti^d  upon  n  counlcqxHMsl  filter,  well  wathed 
witli  lukiMVHmi  wntfrr.  tinttl  n  iln>p  <>f  the  (iUr«t«.  vva|)oraied 
and  hcAtcd  to  rmtot^M  upon  n  Btrip  of  pLainiiin  foil,  Icutcs  na 
r«Hdti« ;  thu  iDKolublo  punion  on  tlie  flltfr  !«  lli«n  dried  at 
212^  Fahr.  uid  weighed.  The  \ma  iodlcMtes  tbe  quuntiiy  of, 
nitnit«  of  potadli  combined  in  Ilie  powder,  and  which 
water  ha»  diascdTed.  Tlie  quaotity  of  otirafe  of  potash,  h' 
flvt'r,  luaf  be  directly  climated  hf  eraporating  the  flttrat« 
dryncivs  fiLNng  lhi>  Arj  re^duum  by  a  gentle  heat,  and  iveig 
ing  it  as  nitrate  of  poiaali. 

13.  Yet  the  rendue  of  aaltpeteo  thus  Xvd,  ordinarily  can-- 
lains  some  chloride  of  aodium,  and  in  order  to  asej?rtain  1 
qoantity,  the  dry  residuum  ohonld  be  vreigheii.  as  just  sai 
and  then  rodi««olvcd  in  vrnw-r ;  a  solution  of  nitraU^  of  silri 
being  now  potired  into  the  liquor,  will  produce  a  white 
cijiilate  of  (chloride  of  silver,  which  tnity  be  ctdlccted  fia  a 
Alter,  wa.ibed,  dried,  carefoUy  i^iiiti^d  in  n  poiveLiin  cmdblc, 
and  weighed  ;  184  gre.  of  chloride  of  silTer  represent  60  gra. 
of  chloride  of  sodiam,  or  each  grain  of  ebtoride  of  ntlvcr 
represent  0.407  of  chloride  of  sodium.  The  (ginuttity  of 
chloride  of  sodium  may  also  be  deMmtined  by  pouring  '"l^ 
the  above  *oliitioii  a  portion  of  test-liquor  of  nitrate  of 
■ilver.  Ml  de«»cribnd  in  the  article  on  silrer,  to  wlitelt  the 
reader  is  n^ferred, 

I  i.  'ITio  quantity  of  tulpkur  and  of  earbon  may  now  be 
estimated  in  vnriouB  ways  ; — 

IJi.  The  ioKiluble  r«iidue,  which  wn*  Ml  after  havin, 
ezliaoiited  the  powder  with  water,  is  w.-igUi-d,  and  then 
introduced  into  a  tube  provided  with  two  bulbn ;  n  stream  of 
dry  hydrpKcn  gax  Hbimld  then  he  passed  through  it,  and 
when  tlw!  stream  of  hydfugeu  ga«  in  in  full  activity,  the  bulb 
whicli  coiiUins  the  Riisiure  is  huaied  by  means  of  an  argand 
spirit  htmp.     Tlie  tulphur  Tolatiliie«  and  condeiiges  in 
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ath«r  bulb.  When  die  whole  oT  tlte  sulphur  tuts  volatilised, 
the  tube  a  aUowed  to  cool,  ilie  stream  of  lijdrogen  gas  beiog 
kept  a)>  until  cold.  Ttie  tube  must  then  be  cut  with  a  file 
betwwu  llie  two  bulbs,  and  ibe  bulb  conUiiuitig  the  carbon 
is  wi^iglu^.  After  deducting  ibe  weight  of  the  glasa,  llie 
diOereucr  gives  ih<r  proportion  of  sulphur. 

16.  TluB  method,  however.  Is  not  rery  iccurate  i  it  la 
betwr  tnd  simpler  tu  take  20  grains  of  ibe  powder  to  be 
mnaiyxtd,  previously  reduced  into  very  Hue  powder,  and  to 
mix  it  wHlh  its  own  weight  of  piirv  carbonate  of  potavh  or  of 
loda,  an  equal  qtMntily  of  nitrate  of  poliuli,  and  80  grains  of 
common  salt.  The  whole  should  be  iiiliiuulely  mixed  and 
healed  in  a  platinum  crudble.  A^  the  ma«s  begins  to  burn, 
the  sulphur  is  converti-d  into  sulphuric  acid,  wliicb  combiner 
with  the  potash.  After  combustion,  the  fused  mass,  which 
should  be  whiti;,  it  dis.w!vnd  in  water,  acidified  by  hydro- 
chloriu  acid,  or  by  nitric  acid,  which  decomposes  the  esce^ 
of  carhoiute  of  potasli,  and  alxo  the  nitrate  of  puia^i  pro- 
duced duniiK  tit*  reaction ;  the  whole  is  filtered,  and  the 
sulphuric  acid  is  precipitated  la  the  state  of  sulphate  «f 
baryta  by  means  of  a  solution  of  cbloridi^  of  barium,  or  of 
nitral«  of  hnryU.  Tho  sulphate  of  baryta  ithould  then  be 
co1Um«I  on  a  flll^r,  washed,  driud,  ignited,  and  nveigbvil. 
1 17  grain*  of  nulphntr  of  baryta  rcprcacnt  16  of  sulphur,  or 
each  grain  of  sulphate  of  baryta  r«pre>enlii  D.I3747  of 
sulphur. 

17.  The  reApFCtire  quantities  of  saltpetre  and  of  sulphur 
being  now  known,  tJie  dilftrvnce  indicated  the  proponiun  of 
the  carbon. 

18.  According  to  I'douze.  the  sulphur  aud  carbon  may  be 
Mparated  in  the  following  mnnner  : — 

19.  Thi-  inioUiblii  poriion  which  wbk  left  after  baring 
washed  llie  nalipctrc  off,  i«  treated  by  sulpiiitc  of  potash, 
which  disnulTeM  the  Hulpbur  and  become*  converted  into 
hypoitulphilt!  of  jmUiib,  Icmving  nil  ihi?  narboti  in  an  inmliible 
)tat«.    It  has  therefore  only  to  be  collected  on  a  counterpoised 
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filler,  driod,  and  wdgli«d.  Tbc  tolutinn  of  bypostilplutc  of 
potiuli  iluinld  tkeo  be  tmird  b;^  hydrochloric  acid,  wlu'efc 
precipilul^  all  lli«  sulphur  u-hicli  had  b«cn  taken  np,  uu! 
which  inay  be  Uk«wiBe  collected  on  «  filter,  wiuhcd,  dried, 
aad  weighed. 

HAMBURGH  W mTE.~6>x  Carkonatr- 1>/ Uad. 


HARTSHORNE   (SPIRITS  0F>— See  Ammonia. 


HEMATITE.— See  Iron  Or**. 
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1.  Honey,  an  ia  well  kiiiiwi),  ix  a  Mi-cliarinc  tahManoe 
produrcil  by  the  he*,  of  a  Kunii-soliil  conHi»tenc<^  wbit<^ 
yr.llow,  »r  brawn,  and  noiDi-tiinni  of  an  arxiiiiatic  ta»te ;  hn>wD 
boucy  has  K^ncralty  an  acrid,  diMj^TMable  flavour. 

2.  The  belt  way  or  purifyia;;  lioney  is  the  fullowing  :  — 
KsMlre  the  liooey  to  be  purified  in  its  own  weight  of  water, 
and  boil  the  whole  four  or  six  times  without  skimmiD^;,  It 
should  then  be  remofed  from  the  Arc,  and  after  cooliiig,  it  is 
poured  ujkiu  linen  strainers  prevtoii^Iy  coTcred  with  iioe  and 
well  wodhed  white  sand,  about  one  inch  ihic);.  The  solution 
of  honey  whieh  filtei-s  tiinju;{h  has  then  the  colour  of  white 
wine,  the  sand  on  tlie  strainers  is  rinsed  with  cold  water, 
and  the  liquor  is  finally  evaporated  to  th«  consistence  of 
syrup. 

3.  [loncy  is  soractimrs  adultvralcd  with  chalk,  but  more 
often  with  flour,  or  with  »yrup  of  polato-»tigar  (glucoae). 

4.  Thesi;  sopbixlieationii  are  eiLsily  deti^cted  and  estimated 
by  dissolring  a  given  weight  of  the  honey  in  cold  wat^j' ; 
tlie  chalk  or  other  insoluble  lubstanccs  will  aeltle  at  tbc 
bottom,  and  may  be  readily  separated  by  decaiitation ;  in  this 
wa/  the  cbalk  aod  Uie  flour  will  settle,  the  chalk,  of  course. 
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ir  tli«  aitililiun  of  liyilronltlorir  acid  produceti  ui 
il  todicttU-M  tin-  piiwincf'  of  clialk  ;  if  Mlulion 

of  iodine  Imparls  «  blue  colour,  it  is  owing  to  the  pi'e.><i;ncu  of 

■tarcli  ur  Hour, 

5.  If  jiuiuto-su^^iu-  i*  prMi-nt  in  tlio  honey,  it  may  he  de- 
tected by  Ibc  prucemeji  wliioh  linvc  been  described  in  the 
article  Ml  *ugnr. 

6.  Iloniry  n'tiit-'ti  hiu  been  kept  inoro  than  a  year,  or  wkicb 
bu  become  of  a  *yrupy  conNixtencc,  or  of  an  acidtilouti  or 
pungent  tajtte,  Aliculd  be  rejected.  It  in  with  tbc  view  of 
ahii-ldinf;  tbbi  ileii-rioration  tliikt  flour  or  «tarch  is  often  mixed 
with  it.  Whrii  honey  wliirh  liaR  itr,i-n  sophieticnted  in  this 
iiiMin<-r  u  bcaled,  it  li<[neti('a  at  fintt,  but  on  cooling  it  bocooica 
wlid  and  lough. 


I 


HYDRAULIC  CEMENTS.— Sec  limf. 


HYDRAULIC  MORTARS.— Sec  Limr. 


UTDHIODATE  OF  POTASH.— See  Tbrfirf*  of  Pbhiuium. 
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HYDROCHLORIC  ACID. 

CnLOIUIVDRlC  ACID.    UlRIATIC  ACID.    SPIRIT 
OF  SALT. 


1.  nydroehloHc  add  ia  a  combination  of  hydro^n  and  of 
cUcffinc  Hyilroebloric  acid  Im  a  \i»6,  prmluccd  by  ibe  action 
of  aalphuric  acid  ujion  eoinuiun  Halt,  wliicli  gas,  wlien  con- 
densed in  wAter.  uoiiAlilutea  tlie  liquid  hydrochloric,  or 
Buiiaiic  acid  of  coounerce. 

2.  CoounerL-ial  hydrochloric  aci<I  \a  a  liquid  of  a  yellow 
<olour,  of  vpeeific  gravity  1.16  or  1.17.  of  a  pungent,  *uflb< 

icatii^  odour,  iiileiiHely  acid,  and  emitting  while  funic*  in  the 
'lit,  especially  if  tlie  air  ho  douip.  It  ia  ectnplctcly  volatilii^d 
by  beat.     I'nre  hydrocbtoric  acid  ia  perfectly  eala>u:\R9&. 
L^  Afl  ibn  ipeciOc  gravity  of  liydrocUomwn&uotUsbttx^- 
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ficially  iiici-««Md  by  the  fmudutcnt  addilioD  of  CAruln  Mklu.  ihr 
tpecific  gravity  i»  do  c-nirnon  of  its  genulocoeBe  or  atiuiglii, 
ezoopt  it  bo  knovm  tli«t  tlic  ncid  ia  pure.  Tlie  praMfiM 
of  flietl  Mils,  liflwcvrr  mny  be  •imiinnrily  «.-«iTtain«l,  by 
eraporaUng  lo  dryncw,  k  nTlniii  (|uiinlily  of  the  nciil  under 
«xmiiuii«tioii,  wliich  will  Wro  tli«  MitH  u  a  dry  raidiiuin. 
tli«  rolnllve  proponion  of  wliich  may  nt  onc«  be  ucertaiiied 
by  weigblng. 

■I.  Tlio  proportion  of  retO  ncid  conUim-j]  in  n  given  nraplf 
bo  correctly  cslimntcd  by  il«teniiining  the  anttintiug 
Thi-  tnanniT  in  wtiiuli  tbi*  cnn  be  accompli itltcl  bM 
bean  deMribed  in  tlie  arlick  on  acidinwtry  ;  tltat  i»  to  tay, 
■  tiring  t  Mt-liquor  of  ammonia,  or  of  cMrbonatv  of  twila  of 
I  known  iitreTif;lb,  or  by  oawrtnining  die  qaantlty  ofcArbonau 
of  lime  vrliicb  may  be  rvquired  In  Hulurate  tlie  acid.  Thi* 
nay  be  done  a«  foUowa : — tiik«  a  given  w<.-iglit  of  tlic  acid  lo 
be  cuxnintxi,  for  example,  100  f  raias,  pour  Iheiin  into  a  Moie 
^wliftt  Iitr«,-«  gludS  beaker,  and  dilu(«  tlieni  witli  two  or  thtw 
DOS  tlifiir  wi'igbt  of  water.  Take  uow  a  lump  of  whil'i 
marble,  ntoru  than  Mitltdent  to  Mtnrate  ibe  ncJd,  weigb  it 
^•ocurat^ly,  and  Imracrae  ll  Into  the  diluted  acid  In  the  jtloM- 
ker.  An  eBerveaoeoce  lmnie<liatety  lak^  plnc-c,  and  tk* 
lump  of  marble  sbuuld  hv  t«l\  in  lli«  acid  until  Ibc  dTervcaccnoe 
lias  cam]>letely  c«om.'iJ  ;  the  lump  of  marble  b  then  wiUidniwii, 
washed,  dried,  oiid  weiglieil  again  ;  tlio  diffcronce  indioaies. 
^of  ooune,  tlK'  qimniily  diawlrod.  Now,  since  37  icraitu  of 
rpora  bydroohloric  arid  can  aaturatc  SO  of  carbonate  of  Urntv 
(marUe,)  it  in  cU-w,  that  if  the  100  graicis  of  hydrodilorie 
acid  t«stcd  hav«  dimolved.  for  example,  4Jtgraittt  of  cai1>oiiue 
of  lim«,  the  add  contained  33.3  gndns  per  eent  of  real  odd, 
or  84  percent,  of  hydrocUoric  acid  of  »p.gr.  1.20.  8«oh  an 
odd  shotild  hav<>  a  (prciflc  gravity  of  1.17. 

When,  bnw)-vcr.  the  acid  is  known  to  be  |Min^  wlddi 
ai>(-rMainr(l  u  described  fbrtlter  on,  il«  »ir<'nglli  may 
miinej  by  ite  density,  as  shown  In  the  fulbwing  tabic 
Ure,  which  we  rvprodtice  ben-, — 
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'ftlQaft  Brrt.  If  the  Mldition  of  bydrocbloric  acid  protluceri  an 
eflermcMicc  it  indicates  the-  prcseitceor  chalk;  if  Mitatioii 
of  iodine  imgwrtc  n  Ua«  cnlour,  it  U  owing  lo  tlw  preMeon  of 
Rtorvli  or  flour. 

^^.   If  poUlo-sugar  u  preaeal  in  the  bon«j,  tl  rnaj  bf.  Ae- 
^■kI  b^  tlie  procesiws  whidi  bave  been  deiJcribed  in  th« 

^V.  HonejF  which  has  been  kept  more  than  a  year,  or  which 
bas  bocome  of  a  sjrupT  con^steocc,  or  of  aji  acidulous  or4 
pangeut  ta^te,  should  be  r^ecteid.  It  is  with  the  view  of 
•ItieldiDg  this  di>t«rioratioD  thai  6our  or  starch  b  ofWn  mixed 
with  it.  Wli*i»  hoivej  wliich  haa  be-Mi  suplili>liciiC«l  in  this 
□uumt^r  U  h«al«(i,  it  liquefies  at  first,  but  oii  cooling  it  bucmoca 
BoUd  and  tough. 

[ 

^V  CHLORIIYDRIC  ACID.    UURIATIC  ACID.    SPIRIT 
^f  OP  SALT. 

^p.  Hjdmcliloric  add  is  a  combioatioD  of  hydrogen  and  of 
chlorine  ITydrocliloric  add  is  a  gao,  produced  bj  the  action 
of  sulphuric  ucid  npou  coinuiou  salt,  wliich  gna,  wlieu  con- 
dcnxcd  in  water,  coiislilutca  the  litiuld  liydrochloric,  or 
muriatic  acid  of  conuncrce- 

2,  Commercial  hydrochloric  aetd  la  B  liquid  of  n  yellow 
colour,  of  itpeeilk  gTavity  1.16  or  1.17,  of  ft  puiiKont,  suffo- 
CKting  odour,  inteiudy  acid,  and  entitling  wliitit  fiiitii'^  in  the 
air,  especially  if  the  air  be  damp.  It  is  compbidy  vuliailizud 
by  heat.     l*ur«:  hydrochloric  acid  ts  perfcrtly  coIourlcM.    . 

L^  An  tlie  tpveilio  gmvity  of  liydrocUotic  VsA.  \«  <3itumi^- 


nYDOAUUC  CEUENTS.— S«e  Lim: 


HYDRAUI.IC  MOKTARS.— Sec  Lnne, 


:)RIODATE  OF  POTASH.— See  Iodide  t/Pbtauium. 
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flctslly  JDCMMed  b;  the  rnndutejit  addition  oTotTtiiin  Mdta,  Hv 
■pcetltc  gravity  is  no  criicrioa  of  iti)  genuinenees  or  Btnugtb, 
fixcapt  it  bo  knovrn  tlut  llio  acid  is  pore.  ITw  preMtxe 
of  fixed  MitA,  liowever  may  be  samm&rily  ttsvtfrt«iu«d,  hj 
fivapoTBtii^  to  dryness,  »  certain  qnanlity  of  tlie  acid  under 
cxaauiuttion,  wliidi  will  1«mv«  the  nlt«  a*  b  drj  r««i<lQim 
tlie  rclntivc  [iroportion  of  which  may  at  onoc  be  uoertawfil 
by  wrigliiitg. 

-i.  Tlic  proportimi  of  real  acid  containfni  in  n  given  Mmpic 
may  be  corretitly  (.-fltiumteJ  by  determining  tin;  MtnratiiS 
power.    TUo  mtumu-  in  whitli  this  can  be  accompli^bul  hai 
been  describml  in  the  article  on  addiraetry ;  that  is  to  mt. 
tiy  unitig;  u  tRit-Iiqiior  of  nranioriiii,  or  of  carbonal*  of  soda  of 
a  knoxvii  sirrngth,  or  by  aM:iTtiiiniii^  the  quiuitity  of  carbonate 
of  liiue  which  may  be  roqutrrd  to  aatumtu  the  acid.     TLi* 
may  be  dono  n*  follow*  :— take  a  gircn  weight  of  the  add  to 
be  examined,  for  example,  lOO  grains,  poor  thmn  into  a  xonie- 
whsi  Inrgc  glaiM  bcnkcr,  nnd  dilute  them  with  two  or  three 
timiM  Ihrar  weight  of  wnter.     Take  now  n  lump  of  white 
marble,  more  than  sutlictent  to  saturate  tlw  acid,  wdgb  it 
accurately,  and  immerse  it  into  i1i«  diluted  acid  in  tlw  gift*** 
beakur.     An  cfiorrcecmce  imiocdialely  tnkc»  pbce,  and  the 
lumpof  marble  should  bo  led  to  the  acid  until  the  clfi-rrcsc«»oe 
has  completely  ceased ;  tho  lumpof  marble  is  then  withdrawn, 
wa*li«d,  drit^l,  and  weighed  again  i  the  differeoce  indicates, 
of  course,  t)i«  quantity  dJMolvcd.     Now,  Bince  37  grains  of 
pare  hydrochloric  acid  can  saturate  SO  of  carbonate  of  lime, 
(marble,)  it  m  clfar,  that  if  the  100  grains  of  hydrochtorie 
acid  lotted  have  dissolvoil,  for  example,  45  graion  of  carbonate 
of  lime,  the  acid  contained  33,3  {rrain*  per  cent,  of  real  acid, 
or  84  percent,  of  hydrochloric  add  of  xp,  gr,  1,20.    Such  an 
odd  Hhcmld  have  a  .ipcdflc  gravity  of  1. 17. 

S.  Wfinii,  how(t*er,  the  acid  la  kiiun-n  lo  be  piiie^  which 
may  bn  aaci-Tlained  an  de^icribed  further  on,  its  stn^ngth  nay 
bo  dctrrmiued  by  ita  den.-.ity,  &»  shown  in  the  following  table 
by  Dr.  Urc,  which  we  reproduce  here, — 
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6.  Comnwrcuil  hyOrochtorie  moA  is  oeoaalonanj  sopliif- 
ticAtnl,  HI  vc  Haiil.  Itui,  it  tx  niuKovvr,  oontradnBUd 
grnpnilly  bj  variuuH  iiulisUnccJi,  llin  pr«iirnc«  of  widcli  it  It 
sotnelimra  iin|iorUint  to  know  tiow  to  Uiiteet.  For  «XAai{4b 
it  onlinarilv  contuiiui  nil  the  fa\t*  irhioh  cxixtetl  tn  the  water 
w'hinli  Iia*  been  cmplojtHt  for  rondi-naing  thi-  ^bh,  and  like- 
wise mlphiiroiiB  and  sulpliaric  acids,  more  or  leas  ;  percUo* 
ride  of  iron  ;  sonietimM  also,  a  litUc  arsentous,  or  anenk 
adAs  nitric  and,  and  soni«  free  chlorine. 

7.  'Ilic  pn!»P^Cl^  of  aulpharous  acid  i«  due  to  the  aotioo  of 
tlie  «al{ihiiric  acid  upon  tli«  oi^fanvc  matter  contained  in  tlie 
coniDiHt  salt  cmplojred  in  tlto  uuinufacture  of  bj'drocldoric 
Hi-id.  but  it  IB  mor«  eapeoiall^  on  tlie  Continent  tliat  this 
fCNitAOuiiAtiuii  18  met  with  ;  for  common  salt  being  time 
subject  to  a  fl^al  lax,  from  which  that  salt  odIj  is  esnnpted 
which  IK  cmpliiyeit  for  manufacturing  purposes,  lb«  gorern- 
ment  require  that  «ucb  Mlt  should  be  mixed  with  Dir  or  eoal 
dait.  In  Grent  Britiun  sulpbaroua  acid  is  found  in  bTdro- 
clilorifi  add  when  it  ha«  been  manufactured  tram  tlie  salt 
which  comeK  fniin  lUe  cod  fiHheriea.  Sulphurous  acid,  liow- 
rver,  tnaj-  nUo  proceed  from  the  bisnlphaUe  of  soda  wUcb  is 
produced  by  the  action  of  the  sulphuric  acid  upon  ili«  salt, 
and  which,  being  decomposed  by  the  beat  to  whidi  the  retort 
is  nahmitted,  especiallj  towards  the  end,  is  tr&n.Hfonned 
into  ntnitral  sulpliate  of  eoda,  sulphurous  sold,  oxygen,  and 
anhydrous  sulphuric  acid. 

S.  However  this  may  be,  Ibe  pmenoe  of  nilpAur*>Ht  acid 
in  eaaily  detccte'd,  by  diluting  a  small  portion  of  ll>e  hydro- 
idiloric  acid  with  water,  and  adding  att  ejree**  of  chloride  uf 
Ixirium,  in  order  to  precipitate  tike  sulphuric  add  which  may 
esiit  in  th«  acid  :  this  precipitate  is  separated  by  fUteriog, 
nitric  add  is  added  to  the  filtmtc,  and  lh«  irbcil«  is  tlicn 
boiled.  The  iiulpburous  arid  wliich  may  b«  praeat  in  the 
liquor,  bcduK  thus  oxydiwd  by  tbo  nitric  add,  is  thereby 
flwudbrmed  inlo  eulphuric  add,  which,  combining  with  the 
eZOMI  of  cliloride  of  barium  in  the  litiuor,  produces  again  a 
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white  pTcdjMtste  of  sulphate  of  baryiA,  vhicb  nui)-  be 
M|ianU«<l  by  filtering,  and  from  which,  afler  wnahio^,  drying, 
and  igoition.  the  quoutitv  of  siilpbun>ud  ocitl  may  Iw  mH- 
mat«d  ;  117  of  anlpfaaU  of  borirra  repreaeut  32  of  sulphurouii 
add.  If  the  proportioa  of  auliilmroiu  acid  is  coimdenbkt, 
it  nay  be  detected  hy  ita  oduur,  (that  of  buruing;  nulphur.) 

9.  Tlw  prraMior  of  sulpiurou*  acid  in  hydrochloric  add 
may  alw)  be  dctcclrd  by  mran*  of  n  solution  of  pcmiaii^Date 
ti  polB»h.  For  the  pivparation  of  pv nnangaiMite  of  potash,  we 
the  article  on  J\^trt.  TTi«  procws  is  ns  follows  : — The  acid  in 
qucAtioa  '»  fircl  diluird  with  water,  and  a  few  drops  of  (lie 
aolution  of  permangimBic  of  poiBdh  arc  poured  into  it.  If  the 
green  oolotir  of  th«  pcrmBOganate  is  completely  destroyed 
aulpliuroutt  acid  in  prvtent,  for  oihcrwijie  (he  solutioo  would 
assume^  for  a  cTtiun  length  of  time,  a  red  or  pink  tinge. 

lu.  The  prcwatx  of  uHlphHrotu  acid  mny  nliKt  bo  detected 
by  panMng  a  current  of  (ulphiirvtlrd  liydrogcn  through  the 
kydroehkiric  arid,  for  in  ttukt  cose  a  milky  while  precipitate 
of  salphtir  is  produced.  If  the  precipitate  so  pr^uccd  ij> 
ydlow,  arneuiout  or  «l»c  ttUnU  add  may  he  auspcctf^l. 

11.  But.  According  lo  Sleeiu's.  Fordoii  nud  Gcljit,  tW 
MDalleat  Iracw  of  udphurota  acid  in  hydro(:hl(iri<'  m-id  may 
be  detected  as  follows : — Dissolve  a  litUe  tine  in  the  acid 
under  exaoiintttion,  and  itasa  llie  bydroRen  i;as  which  in 
erolved  through  u  sulutiou  of  iiubaceiaUi  of  lead  :  or,  brttcr 
Ctill,  through  am:  of  oxyde  of  Itiad  in  ceutilic  potnali  ;  a  black 
precipitate  of  nulphnrct  of  lead  will  then  be  produced. 

12.  The  preiencu  of  perchloride  of  iron  u  easily  detected 
by  aupenalurating;  the  hydrochloric  aeid  under  cxmnination 
with  ammonia,  which  will  precipitate  the  pcrnxydc  of  iron 
in  the  shape  at  Hakea  of  a  reddiali>brown  collar,  either 
immediately,  or,  if  in  trifling  quantity,  ofler  a  little  time. 

13.  li^  however,  only  trace*  of  iron  are  present,  it  is  better 
to  aopcTSnturate  the  acid  with  ammonia,  an  jii»t  said,  and 
tben  to  add  hydros ntphuret  of  ammonia,  which  will  precipi- 
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t««  the  iroD  in  the  >tale  of  bUck  sulphurot.  Th*!  yeUovr 
mioiir  of  the  coaunerdal  ai-id  is  gencniUjr,  tlioagh  dc* 
■Iwayg,  doe  to  ihe  presence  of  iron,  but  it  maj  be  klw 
(l-rivcd  from  oontamiiution  wilb  oi^aoic  tnatiRr,  for  eximple, 
from  the  lute  with  which  the  carboys  conUuning  it  are 
clo*«d,  and  portioiu  of  which  accideotally  fall  iato  it.  The 
preMoce  of  organic  matter  is  readil;  delected,  bjcvapcnting 
a  few  drops  of  the  acid  to  dryncea,  a  euboiUHMOii*  naidinia 
iriti  then  be  Icll. 

14.  Tlie  preaenOH  of  araenioiu  acid  is  detecled  by  Marsb'* 
apparatus. 

"  JUarah'f  .ipjiaraha. — Tlii*  instrument  is  (crouniled  upon 
the  property  wUicli  iinsci'mt  hydrogen  lias  of  comlnning  with 
SL'^euic,  with  whitrh  it  forms  nnciiiarcKed  bydn^n,  from 
wliidh  arspuic  cnii  hi-  sepnrateiJ,  lis  will  he  described. 

The  apparatus  we  hare  represented  h«r«,  is  a  modification 
of  M.  Marsh's  original  apparatus,  whsreby  wToral  sources  of 
error  and  iiicuiivenieace  are  avoiilcd,  whilst,  at  the  sante 
lime,  ii%  reDdered  much  cheaper,  since  It  may  at  onc«  be 
made  with  the  bottles  and  tubes  wliich  are  always  to  be  fiMwd 
In  the  laboratory. 
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A  is  a  bMtle  into  whicli  the  acid  solution  to  be  cxamiiKvl 
for  arwnic  is  put  lcig«tlier  with  (livocs  of  pure  sine. 

B  i«  a  glass  Aionei  ptuuiu);  tlirougU  tie  oork  C,  aiul 
flanging  in  the  liquid  to  be  examined. 

C  is  a  oork  perforntod  with  two  boles  for  tbt  iDlrodnc- 
don  of  the  glasj  fuutiel  B.  and  ibe  tube  D. 

D  is  a  glsM  lube  bevelled  at  the  end  E,  and  to  which 
k  bulb  F.  has  been  blown,  iu  order  that  any  water  which  inay 
have  escaped  with  the  gut  being  condeiucd  uiay  readily  fall 
back  into  (he  flaak  or  bottlu  A. 

E,  bevelled  end  of  tho  tnbo  D. 

Y,  bulb  bliju-n  in  the  tube  D,  and  into  wliieh  the 
noialure  of  tlic  giu^  i*  cnndrnKcd. 

G,  larger  lube  lilio'l  tooM'ly  with  asbestus  or  cotton,  in 
order  to  ttd  tlic  gns  w  it  pasu'i'  through,  thus  preventing  any 
putides  of  line  or  other  metals  tVom  being  carried  Dutlier 
kj  Ihcgu. 

H,  Inbc  of  hard  glass  inserted  in  the  larger  tube  G,  uixt 
through  which  the  gas  ultimately  paaaea,  it  is  drawn  into  a 
^nt  at  K,  Ibr  the  purpose  of  indaming  the  gas  there. 

I  id  a  Khcet  of  copper  through  which  the  tubs  U  puMii 
and  the  object  of  which  is — 

Vinu  To  su^Ktrt  the  tube,  as  it  migbl  bend  by  being 
heated  with  the  Bpirit<luiij>  J. 

Secondly.  To  rellect  the  heat  of  the  lamp  on  that  part 
of  the  tub«. 

Thirdly.  To  keep  thu  portiun  of  the  tube  before  iuhI 
after  its  entntncc  in  the  copjier  nbeel,  sheltered  froin  tlie 
beat,  and  therefore  cool. 

J,  sprit-lamp. 

K  b  the  end  of  the  tube  H  drawn  to  a  point. 


The  apparatus  being  thus  di«po»<:d,  and  containing  th<- 
plaeea  of  pure  cine  in  bolllo  A,  some  water  should  be  poureii 
itt  toffieteDt  quantity  to  stop  the  end  of  Ihe  gloss  funnel  B. 
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and  then  tkc  hjdrochloric  add  under  exanunntion  b  ia- 
ttXKluccd.  Iljrdrogm  is  gviM-mtiTd,  whi«b  u  nlloired  •• 
cncapv  Tor  »oinp  tiiop,  m  thM  tlui  uIioIr  appnrkttw  u  filM 
with  >L  It  maj  iWn  be  inflain«d  st  tho  end,  and  b  piwe 
of  gtasn,  or  cliiiM,  or  utca,  bdDg  indodiKcd  into  Ihr  (t^att 
nt  tlic  end  IC,  wiU  show  whether  tbc  xinc  taoflofcd  is  put 
w,  ir  BO*  ili«  piece  of  glaaa,  or  china,  or  bum,  will  remut 
npotlcss. 

As  the  zinc  employed  for  the  apparatus  innst  of  connr 
contain  no  ammic,  tho  following  meiliod  of  purifying  it  for 
(lu>  purpnw!  hag  been  proposed  by  M.  Alicbclct : — 

Melt  tonxc.  comniprcin]  line,  and  when  very  hot  pour  il 
out  into  a  dcrp  pnil  of  wnCcT.  Gather  the  tine  tfana  gram* 
latcd,  uxl  if  not  in  xuSickntly  mall  ph'l-ch,  break  tlio  largcf 
bibi  in  n  morlar,  iind  \iiaev  tbrm  in  allemate  Inyera  with  eo* 
quarter  of  thdr  weight  of  Millpetre  into  a  ilojaiitD  cmdUe, 
taking  care  to  begin  u-ith  n  layer  of  saltpetre  nnd  tcnnuutte 
with  a  layer  of  sine,  llent  now  the  crucible,  and  when  the 
lUrRngration  and  fusion  will  bare  taken  ptaoe.  remove  the 
»coric»  and  run  the  lioc  in  an  ingot  aould  ;  it  will  be  found 
to  be  perfectly  pure. 

Caption. — It  is  DccMMiry  to  wait  fame  little  time  before 
infliuning  tlie  gM  at  K,  in  ordi^r  thiit  the  apparatus  may 
contain  nothing  but  hydrogen,  as  if  ntinosphcric  air  was  still 
in  it  an  rxplonon  might  talic  plnce,  which  would  break  the 
Bppnmtus. 

Having  thus  ascertained  that  the  anc  and  materiali 
eNiplpyed  are  pure,  the  bydrochlotie  acid  buiuf;  first  diluted, 
BO  llmt  il  be  only  moderately  udd,  i»  to  be  introduced  into 
the  bottle  A,  by  means  of  the  funnri  It. 

The  gus  CM'ii[iin«;  at  K  inuy  now  hi:  inflnmed,  which,  if 
nothing  but  pure  hydrpgi^n  is  ('fcnping,  will  burn  with  the 
ordinary  blue  flame  peculiar  to  that  gas ;  but  if  arsenic  he 
present,  tive  flame  will  be  whitish. 
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If  a  [deee  of  g\»s»,  chiiui,  or  mica,  being  hi?li]  in  the 
Bunk;,  reuaiiM  xpotlcMi,  it  t*  a  niftn  ihut  uutUing  but  hydrogen 
ii  Mcapiny  ;  bat  if,  on  llie  cuntranr,  tlie  piece  of  gln«t,  or 
diina,  or  mic*,  being  ihnit  held  in  tlic  flume,  a  deport  is 
formic]  tbuTFon,  of  ■  white  or  broivii  I'oluur,  it  in  ellfaer 
mctultit!  imctiic,  or  nnunioiis  acid,  or  oxydu  uf  uiiliniun)* ; 
thus  proTiDg  that  Ibo  acid  nndcr  ox  ami  nation  cuntuin* 
arMDtc. 

To  idMitifjr  arwnic,  tlic  si>irit-lBinp  J  is  to  be  lighlc<l  t 
whereupon  the  gns  in  poising  tlirongh  thr  tube  tlmx  rxjiii"!! 
to  a  rtd  licat,  will  be  decomposed,  nnd  Ibe  result  will  Iw 
tliat  tbe  metal  of  the  anoaiimttcd  h^drog«n  will  be  thereby 
reduced. 

If  ibc  metal  reduced  by  tbe  beat  is  deposited  in  the  tube, 
at  a  certain  distance  beyond  tbe  point  at  wtiich  the  tube  h 
huUA,  anil  if  heat  being  applied  again  to  that  part  where 
llie  depoail  Iwa  taken  pLuce,  ibis  deposit,  by  being  beateil 
again  volatiltxes  and  goes  beyond  the  place  thus  heated,  w 
be  depoaitud  at  another  portion  of  the  tube,  and  bo  on,  tlipji 
tbe  compound  contaiim  anenk. 

This  beinp  TiaeiTiiiiiieJ,  iliat  part  of  iho  tube  K  drawn 
into  a  point  muy  \m  broken,  und  iht-  di^ngagement  of  go* 
niay  bi-  left  to  lake  ]>luce,  until  (lia  whole  of  the  arsenic 
will  have  iwcapcd  in  tlie  vhapn  of  arieniuretted  gas. 

Catdio*.  —  When  the  comjioand  etmlniiis  arsenic,  llie 
disengagement  of  tbe  anu-niurelli-d  hydnigcn  proilueed 
must  never  lie  juitfrn-d  to  taku  plme  in  the  a]ij)nrlmeiit, 
but  in  the  flue  of  the  c)iiiiin<ry,  nnd  great  core  is  to  be 
taken  not  to  bn-athc  any  pnrlinn  of  it,  as  it  is  on  exct«d- 
iogly  deleterious  gas.  Gehliii,  a  German  chcmiit  of  repute, 
died  from  having  inhaled  a  small  portion  of  it.  lie  woa 
experinMnting  upon  ibis  gus  and,  fu.ijietrling  that  the 
apparatus  wan  leaking,  lie  applied  his  nose  to  diacover 
wbcnt   tbe  escape    was.    when  in  ,lhc  oofirse   of  an    hour 
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Itc  intt  (cized  with  Tiolrnt  vomiting,  sbiveHn^  extreme 
dKbilitjr,  and  bo  diwi,  (hou^li  th«  qnaoiity  be  brathed  mtut 
liKve  been  cxooodingt}'  miaU. 

15.  If  nitric  acid  be  prcaent,  it  msjr  be  delected  bj  ftdding 
gold  leaf,  wliicli  in  tlmt  cue  will  b«  dlswlved. 

16.  Alfric  acid  m&y  vX&o  be  d«tcct«d  bjr  protosDlpliate  of 
iron,  in  the  following  innnnrT  : — To  tlio  acid  uudirr  oxwninK- 
lion,  ndd  one-fourth  of  concentrated  sulphuric  Kid,  and  llie 
wbole  baving  become  cold,  drop  into  the  liquid  a  cryvtat  of 
protosulpbuti!  of  iron  :  if  uitric  add  be  present,  that  [K>nlu«  of 
liiiuiil  inimcdintelj  in  contact  with  the  crystal  of  tbe  >alt  of 
iron  will  naeuine  n  bruwiuRh-bUck  colour. 

17.  Xittie  acid  mny  nl»o  be  di-tectcd  in  bydrochlorio  ataA 
by  scraping  a  (luill-pcn,  pouring  a  few  drops  of  the  add 
upon  ihe  scraping*,  and  boiling  the  whole  ;  the  quill  scrap- 
iiigtf  will  tbeu  becvine  yellow. 

IH.  The  pruacnof  of  free  chlorine  in  hydrochloric  acid  may 
be  detected  by  uilding  theix-to  u  fi-w  drojia  of  gulutiou  of 
llulphate  of  indigo,  which  will  Ihi-ti  be  decoloriwd.    Fnt 
^chlorine  htui  bcwdua  a  cl)araclcri<iic  odour. 

19.  When  hydrochloric  acid  contains  sulphuroas  acid,  the 
Intlcr  may  bo  removed  by  adding  a  small  quantity  of  pi-foxyde 
of  ntnnganeae  in  very  fine  powdi-r,  and  agitating  tlie  wliole ) 
a  certain  quantity  of  chlorine  is  thu«  evolved,  which  traa»- 
fonn«  the  sulphurous  into  Aulphuric  acid,  tbua  : — 

So,  +  no,  +  CI. 

By  carr<ful  disliUatioa  the  hydrochloric  add  pastes  over, 

leaving  the  Sulphuric  acid  in  iherclxtrt  If  the  rdbH  quantity 

of  clilurine  oonu^ned  In  the  acid  should  prorc  objociionable, 

it  may  be  removed  by  moderately  heating  the  acid,  or  by 

putting  ojlde  the  first  portions  which  come  over  in  dij^- 

linfF.  M  long  an  the  (olution  of  *ulpliaiu  of  indigo  b  docolor- 
bnd. 
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30.  Hie  ptrcAloride  t^hau  maj  be  diminaud  bf  redistil- 
luioD,  it  will  ri^main  tu  th<3  retort. 

21.  IS  anenioHt  or  artenic  ad(U  be  present,  they  may  In? 
removed  b^  TudutiUiag  ttia  ucld  with  a  sinaU  quantitjr  of 
mlpburrt  of  barium  :  three  or  four  thotttuuiIUia  of  the  latter 
•nbstnncc  arc  grnendly  HuSi(:i<:nt  to  convert  the  unciiioii* 
W  snenic  ncidR  intn  Milpliiiri;!  of  nntrnic,  whicli  remiun;>  in 
the  retort ;  luid  this  miditiun  may  bu  mnite  immediately  after 
tbat  of  the  perozyde  of  mangHiici>e,  as  abov*  d<»cribed. 

S2.  Arunic  mid  arseniott*  acidA  may  alao  bu  completely 
•efMiXnl,  by  di]i;u.'<tiii|-  the  hydrocliloric  aeid  upou  eopjier 
filii^a,  deuuitiiig,  uiid  theu  diatllliiig  tlie  aci<L 
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airPOCHLORITE  OF  LUIE.— See  Chlm-idt  of  Limi. 
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Indigo  is  a  blue  colouring  matter,  which  can  be  ex- 
tracted from  several  tropical  plnIlI^  but  ti<-nrty  nil  tin;  indifcol 
of  commerce  is  the  product  of  the  viiriniix  gpccics  of  iitdi- 
fiofcra.  There  are  various  modes  of  cKlracting  indigo  from 
the  plant,  and  manufacturers  ditl'cr  in  their  opinion  n»  to 
which  is  th«  best  process  of  obtaining  it. 

S.  Indigo  should  be  in  lumps  of  a  fine  docp  pur[>le  colour, 
assuming  a  coppery  hue  wlien  rubbed  with  a  liard  and 
poUshed  body,  such  as  the  uail  for  example,  and  its  fr!ictur<- 
■hould  be  homogeneoua,  compact,  rme-grained,  und  uf  n 
coppery  Goloor.     A  dingy,  dark,  or  browniih  tin^  ia  a  av^n. 

O  & 
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of  ndulicrnlion  or  of  bftd  qaalitjr.     The  tumps  aluwld  be 
intMlormu  %ni  light ;  if  heavy,  earthy  impuritiea  tire  pmwnL 

3.  Gnod  indigo  should  leave  only  a  line  Mix-nk  when 
rubboi]  upon  a  ptec«  of  white  paper,  this  being  one  of  tbc 
l«sla  of  the  best  quality,  called _/fNf  Uitf.  The  oth«r  quatitm 
are  kitowu  as  ortHttaty  blue,  fine  purple,  purple  and  violet, 
tlnll  blue,  inferior  purjtU  and  violet,  tlron/i  tupper,  aod 
ordinary  ropper. 

A.  Ili-sidci  th«-«e  rnrious  shnili'H  or  tliHi'rMieed  in  tbe 
cobni',  th(i  Tntiin  of  indigo  may  aim  tie  dr'(lu<!e(1  in  Tnrious 
wnyii  :  thiiH,  it'  iiiilign  ifi  loo  hard  or  liriltl^-,  the  (-hc^tt-n  will 
contain  a  targe  proportion  of  small  biM  or  powder ;  if  tite 
lumps  exhibit  crevici-s,  or  if  the  outer  surface  is  blackinh,  or 
groBBiah  i  if.  on  breaking  a  lump,  black  epote  an  seen  luire 
and  there  ;  or  if  it  Wka  bliatered,  and  has  Utile  caviti««, 
gt^norally  while  internally,  which  ia  probably  du«  to  mouldi* 
new  i  or  if  the  lumps  appear  (o  consist  of  strata  of  rarioaa 
shadM  of  colour,  or  Le  full  of  while  spota,  all  these  arc  im* 
perfections  or  Oefe<;ts  which  aflVcl  the  value  of  the  drug  in  a 
Mfrioua  manni-r.  Indigo  fnijuuiitly  contains  sand,  th«  pre- 
wtice  of  which  ninj-  g^'m-rnlly  ho  detected  by  bntaking  a 
lump,  and  looking  at  the  frachirc  whilut  Iioldin);  it  lioruon- 
tally  bi3lwe«n  the  eye  and  thu  light,  in  whit:b  cade,  tttnall 
shilling  points  mav  be  observed,  which  aru  the  particlo  of 
sand.  In  general,  when  indigo  id  in  hard,  dry  lumps  of  a 
daric  colour,  it  Js  eonaidered  of  bail  or  uf  iiUi^rior  quality. 
Indigo  in  dust,  or  la  small  bit*,  i*  oAeo  adulterated  with 
■and,  pulrerised  alBt«,  and  otha*  earthy  substunces. 

B8T11UTIUN   OV   TUX    VAI.UK  OP   IKDIUO. 

a.   Thtfirtt  step  is  to  det<:nn!ne  the  quantity  of  muature 

conUined  in  llic  sample.     'Hiiit  in  done  by  weighing  off  a 

ceriaiii  (Quantity  <if  the  indigo  under  examination,  (30O  grains 

for  extuopk),  and  exposing  U  (>»  urt-eKm-W-M  ^  *  tempera- 


tare  df  212'  Fahr.,  until  it  no  longer  diaUDUfae*  in  weijilit. 
the  kw*  *luiuld  not  be  incire  tboii  from  thrtc  to  mx  p«vr  ornl. 

6.  Tlut  tteonri  operation  in  to  dcIvrmitK  tlio  qoaolity  uf 
fixed  iDorgMiic  niHttcr ;  this  i«  done  by  incineratiDg  a  given 
wdght  of  tliG  indigo,  (20  grains  for  oxample.)  in  u  mmU 
l^atiliun  cmcible  or  capsule.  During  tliis  proci^aa  tlii-  indigc^ 
if  of  good  qtiaUly,  fuse*  and  emits  famea  of  a  fine  pur|ih- 
coluur.  Tlie  ({uBiilit}'  of  aalies  1«A  U  in  general  from  fix  to 
Mvon  ptT  cvM^  ktit  tilt!  genuiiu!  indigo  of  Senegal  Icavca 
•OfDCtimei  as  mocb  as  twelve  per  ivnl.  of  Mbps. 

7.  TJkt  third  operation  is  jicrformcd  as  foUows  : — In- 
troduce into  a  glass  bottle,  liaviog  a  large  mouth  and  providmi 
with  a  glass  stopper — 

Indigo,  dried  at  2irFa1ir.      .  1U.«  gralaa. 

CiTUalltMd  protosulpbate  of  Iron 

(free  tma  copprr)   .  sn.O      , 

Canstic  poUuih         ....        32.0       „ 
Water 10,000.0       „ 

8.  I'hc  8u«  of  the  bottle  vhould  be  sucH  that  the  above 
mixture  will  fill  it  completely,  no  nir  or  empty  space  shoultl 
1m  left,  for  otherwise  the  experiment  may  fail. 

9.  The  above  mixture  should  be  well  stim-d,  and  stlei- 
Imving  il  at  rest  for  a  ijuarlvr  of  an  hour,  the  operator 
plnn^jeo  into  it  60  grnius  of  spun-wool,  leaving  them  irainu'w.-'l 
tlicrcin  for  about  live  or  ten  minutes,  according  to  the  deptli 
of  colour  which  lie  iuilj'  wi>h  to  obtain. 

10.  The  Ksme  proee.t*  i«  ri^peatcd  with  iniligi)  wliidi  i-. 
known  (o  be  of  good  quality  or  with  indigotine,  and  tin- 
difiereocc  of  colour  indicates,  of  cocirac  compHralively,  the 
value  of  the  sample  experiaacnied  upon. 

1 1 .  This  mode  of  oalimating  the  value  of  indigo,  howcvf;r, 
sltows  M)ly  whether  the  drug  is  capable  of  producing  a  fine 
colour  or  not,  but  it  does  not  indicate  satisfactorily  the 
qBaatity  of  arailal>lc  itnltgo  which  it  coal&tuft,  w  Va  <:A^i«c 
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word*,  tbe  extent  of  ttn  tinrtnrttl  pavrer.  It  U  tli#ft6R 
better  to  li!*vu  ttie  wuol  tmnwnwd  into  tlie  tiquor  for  ibaa 
ten  bours,  Bud  to  rrplkoc  it  b;  a  frenh  quABtity  until  tk 
oulouring  mattw  u  cshausto),  tbo  brot  iodigo  will,  of  eonn^ 
ilju  tbe  most  stuff,  aD<]  i;ivc  th«  higher  or  (lc«pcr  colaur. 

12.  .V.  Jlouiou  Laliillartlitrt  dclermioed  tbe  oomnMnal 
rdue  nf  iiutigo  tij-  mennd  vf  uii  inslrament  to  which  b<!  pxt 
lli«  name  of  colorimeUr,  sn<l  irhii-h  «oii8UtS  of  two  petlec^ 
vylindrlol gbws  tobea,  doeed  nl  oueeodofftbout  halTuibcli 
liOK,  Mid  about  thirleen  or  fourl^ea  inches  looe.  Tbcae  l«a 
Iu1h-ji  niiut  be  matlo  of  the  sara«  gl«M|  and  of  the  aame  lUsiselec 
luul  thicknwa.  At  about  tbe  |th  part  of  ibejr  length  (roa 
the  cloHcd  nnd,  ihey  luv  <liriil<.-il  into  two  part*  of  cqml 
capacit^t  tbe  txioond  hairbvin^  graduated  into  100  tliTisiom. 
TbMe  two  tubes  arc  then  pUund  into  a  itniall  wooden  box 
tbnn^h  two  oontiguoiix  opening*  nt  tbi-  D]>pi;r  |iart  of  tbe 
box,  ant!  immediatelj  behind  which  tubvii,  two  sqaaro  bote* 
or  Hilts,  corresponding  to  tliv  diiuncter  of  tl>c  tubes,  ue  Ml) 
whilst  the  other  end  of  tbo  box,  facing  the  tnbea,  bM  an  tgra- 
hole,  to  ttiat  hy  holding  the  box  boforo  (Iio  light,  and  looldng 
nt  (he  (ubt'jf  through  the  ejrc-holv,  the  dil&ironoo  of  hue  of 
the  eoloared  liquor  put  into  tbe  tutwa  may  be  ciaailj  appted- 
ated.     The  inride  of  the  box  should  be  blnctrno! 

13.  Modi'  opfrandi.  Take  a  sample  of  each  parrel  of 
indigo  to  be  examined,  reduce  the  samples  separately  in  Got 
powder,  by  trilurulioii  and  siAing  ;  ircigb  oft'  20  j^raini  ni 
each,  and  introduce  that  quantity  (namely,  20  grains)  into  a 
small  matraM  perfectly  clean  and  dry,  pour  upon  it  400 
gnuuK  of  <»;iicent rated  nulphnric  acid  of  sp.  gr.  1.845,  and 
leave  the  whole  exposed  to  a  gentle  heat  of  about  100  or  1 10* 
Fahr.  for  about  one  hour,  ibaking  the  inatraM  from  time  to 
^(u«,  in  order  to  promote  the  wlution.  When  the  iiidigo  hai 
diaaolvod,  and  the  liqiior  hw  biaronif  cold,  the  whole 
«npitied  into  a  large  glass  bottle  capable  of  holding  four  pii 
of  liquor,  stirring  the  vfliole  wMI  with  a  glass  rod,  th^  m; 
tmu  afiouW  be  well  rinced  wiUi  wa.iw  wUcU  Vs  w.  W  ^loi 
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into  tbe  bottle,  and  more  vraier  ts  a<ltl«(l  until  the  botitc  ia 
completely  filled  up.  Take  iww  10,000  (grains -measuro  of 
tbifl  liquor  aiid  pour  thein  into  another  Ixiltk-,  ui- 1;)^^  b«aker, 
wliicb  Bluiuld  be  Ictft  at  rait  (or  a  frvr  liom-s  so  iliat  the  liquor 
ma/  settle  n-i-tl.  Tbu  reat  of  tbe  liquor  not  btdujj;  used  atsj 
be  tbranrn  avtay. 

14.  If  mvcral  samples  of  indigo  have  to  be  tMitei},  Uh: 
operalton  just  described  mu*t  bo  repeated  on  20  grninf  of 
CmIu  ao  tliat  ihejr  niajr  ull  bu  examined  at  Ilio  same  time  and 
In  the  »uie  maDDer. 

m.  The  ^uilun  having  settW.  a  jMrlion  of  it  is  ponred 
■nlu  llie  eolori meter  tubes  up  Iii  O',  tiny  are  tlieu  inlru<luf«d 
into  tli«  holes  in  tlie  box,  and  their  tint  is  examined  hy  look- 
ing Mt  tliero  through  the  tye-bidc  e|>|)ii!i!le  i  il'a  dlflerence  Id 
tlie  depth  of  the  colour  iii  obncn'cd.  watur  is  added  to  that 
whirh  lift*  the  d<'i-]M-r  colour  of  thts  twii ;  tlu^  aperture  of  ibe 
tube  beingwc.lt  I'lofcd  with  the  finger,  tbi-  liquid  i»  well  Kbnktni 
Wid  tbe  tube  i»  re>introdu<^pd  back  into  its  hole,  vrtitrr  being 
again  added,  if  need  bo,  until  Iha  colour  in  the  two  tubes  has 
Acquired  the  same  shade.  Bj'  looking  at  the  dirisions  on  the 
tube  to  which  water  has  been  added,  the  operator  knows  at 
at  imei-  the  dilfiTCni-e  or  relative  colouring  power  of  the  two 
samplcn  cxaniiiird,  for  it  is  evident  tlmt  that  iniligo  is  tbe 
richer  or  of  morr  valu«  which  hiw  rti]uired  a  urputer  quantity 
of  water  to  be  brought  to  the  «aiue  pitch  or  intensity  of  colour 
aa  tite  otlier. 

16.  tbr  value  of  indigo  may  also  be  t«stod  in  the  following 
nunner : — 

17.  Take  a  portion  of  the  indigo  to  be  examini'd,  reduw;  it 
to  powder  and  weigh  off  a  certain  quantity  of  il-  Take  also 
twice  llie  weight  of  the  indigo  of  quick  lime  obtained  by 
caleining  oyster  shells  or  white  marble;  andforeach  SOgruns 
of  indigo  weighed  olT,  take  10,000  grains-measure  of  water  : 
with  part  of  that  water  alake  the  lim«,  and  with  another  por- 
tion of  it  gnnil  the  indigo  into  impalpable  ^wder  with  « 
maticr  on  a  alab.      The  hyxtrale  of  Ume  (^BUI&e&  Yumi^  \&  ^3ctft& 
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mixed  with  the  indigo,  and  tlw  mixture  ts  ({round  agaia  irttli 
the  Riiillci-  as  |>cHeclljr  as  poaaible.  T)ie  triturabHt  man  u 
llien  iatrodiiced  into  a  larf;e  flask  t^apotlile  of  buldiag  die 
whol«.  taking  cam,  of  course,  not  to  apill  ur  waHtn  Bnyibin^ 
the  nUb  and  the  niuller  an>  waslied  vt'tlh  aome  of  tJio  meaNiad 
water  nliicli  i^  aLw  [Miired  into  the  flaak,  and  it  ia  then  fOiti 
up  with  the  ^«ll^ind(^^  of  the  water. 

18.  If  tli«  NBuiD  flaak  u  ulwajr*  iwod  and  its  capafit/ii 
known,  tbc  ojxuvtor  Biaj*,  of  course,  dispense  with  messujiiqt 
the  water. 

19.  Tlw  flii-'<k  cMtiainin);  the  misturR  should  be  expotei 
for  Movent!  tiuun  ul  a  temperature  of  front  176°  to  194'Patir. 
hy  keeping  it  plunged  ia  a  wnter-lxtth  hcalod  to  tltat  pobL 
In  eonsoqiience  of  Ihid  treatment  the  time  oombinea  with  the 
brown  of  indigo,  and  tbc  <wl<iurin)t  nuut«r  ia  wl  &ee.  A 
little  protosulplkfttc  of  iron  (free  fnini  copper),  Aitelj  pot  , 
TeriKcd,  muNt  be  dissolred  in  the  liquor.  Tbc  quaotiljr  <f 
protODulphnic  of  iron  iihould  be  about  two'tliirds  of  tbe  !!■( 
emplojreil.  A.i  «cx»i  an  tliia  Udoue,  the  llnnk  mnst  be  dosed 
and  watll  utirrad,  and  it  i^  H(;aiu  placed  in  thn  water  bath,aod 
allowcjl  gradually  to  cool  tliere.  The  mixture  jcradnalif 
beeocaea  ^reen  i  when  it  hoM  coulc^d,  tlic  clear  liquor  should 
be  ^pliontd  out  from  the  sediment  into  a  grnditatcd  rcsiel, 
up  to  a  certain  point.  The  colouring  matter  beuuii>e.H  oxydad 
by  the  air,  and  in  order  to  promote  ibis  ux.vdixation,  and  lo 
keep  the  lime  and  other  foreiRn  bodies  in  Hulutitm,  a  little 
hjdrochlurie  acid  should  bt:  oddeil  to  tlie  decAnKid  liquor. 
When  it  lins  citrared  it  in  [inured  on  a  wrighed  liltrr,  and  the 
prccipitnlv  tliti*  .i<-paratrd,  und  whieh  in  jnint  indigo,  being 
washed  and  dried  ut  212'  Fulir.  in  then  weighi-d, 

20.  SuppoBcy  for  example,   that  the  qiiaiiiity  of   inij 
operatcMt  tit>on  b  100  grains,  which  will  have  required  SQ 
divisions  (£(),U(I0  ;.'raius-iii<mHiire)  of  water,  and  that  3U0  < 
visions  (20,000  grainjfmejiaijre)  having  ultimately  been  le 
to  oxydixc,  have  yielded  1 5  groins  of  indigo,  the  indigo  und 

examination  conUuned  37^  pwt  <xvA.  t.^  v'l'^ '™'''^*'- 
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M.  DoiiA  pn>[]ui»(:d  uuolher  mclliod  {Jourmil for  l*rae . 
OUm.  XXVL  p.  398),  which  coniists  Id  boUiuj;  ibe  indigo 
with  corbouato  of  mhIb,  nddiiii;  protuclilorirle  of  tin  from  time 
W  dintt,  niid  prccipilntiiiK  (lie  clenr  tiolutiou  by  one  of  bi- 
ehroniBli:  of  piitiuli,  lillerinji,  wiwIudk  tlie  ]ir»(.'i|iilate  wiib 
dilute  liydronliUirii:  unid,  in  order  to  removu  tlic^  hydrate 
of  ozydc  of  dironiiiin,  drying,  and  tlirn  wvigldng  tbc  indigo 
wbieh  #bouUl  then  be  inciiicrntnl,  nn<]  be  mbcs  ticiog 
deducted  J'rom  the  weight  thus  obtained,  gjves  the  proportion 
of  pflro  indigo. 

23.  FriUeh^*  promn.  If  indigo  bo  treHted  with  a  eolutlon 
of  miatiopotub  in  fipiritt  of  wisest  nnallc)UBnlily  uf  peculiar 
indigo  blue  is  obtained  in  tlic  form  of  scaleti.  The  proi-eti»  is 
Iwned  on  the  redui-'tion  of  indigo,  for  wbieh  purpose  apiril  of 
nriiu:  i*  used  innli-nd  of  water,  a.*  in  the  ordinary  procnM;  and 
in  li«a  of  the  substanceH  t^inpluyi^d  in  otbiu"  ca;ir.->  for  eftocting 
this  reduction,  grupn  i>ngar  is  siilutituled  on  secount  of  its 
aolulnlity  in  olcDhol :  fur  the  Mune  reoHon  lime  is  replaced  by 
uauatic  (fotaeb.  or  enu^tic  sodn. 

23,  One  pari  of  indigo,  with  one  part  of  grape  sugar,  are 
put  into  a  buttle  eapable  of  containing  40  part»  of  liquor. 
Tbe  bottle  in  balf  tilled  wilh  boiling  alciiliol,  and  the  other 
balf  wiUi  alcohol  previously  mixed  with  I J  parlH  of  very 
ooncenlratetl  ley  of  caualie  soda.  The  bottle  being  thus 
charged  i»  *trrmKly  agitated,  and  then  left  at  rest  for 
80(M  time  Aftar  tlie  liiiuid  bas  become  bright,  it  is  drawn 
Into  anolbcr  biittlu  by  meana  of  a  aiplion.  Tho  liquor  thus 
obtained,  whilit  proti^i-tin]  from  thu  contact  of  the  air,  in  of  a 
yellow iftli-red  colour,  and  no  ilark  tlmt  it  appear^  tranipamtit 
only  when  in  ihin  layers.  A*  soon,  however,  an  it  i»  esposod 
Uie  influence  of  the  oxyg«n  of  the  air  it  becomes  purple^ 
i  qnl^y  passes  tluvugh  the  dillercni  tinges  of  rod,  Tiolei, 
InB)  wUUat  the  whole  of  the  indigo  blue  is  ileposiied  in 
vt  Kslea.     This  id  obttunod  u  &  \«rj  %uk^  \v^v> 


901 


IODIDE  or  POTASSIUM. 


crfHtaUioe  powder;  wbUffi  all  lh«  other  Mibstaiittti  codIuimI 
in  c«nunercia]  Indigo,  «ither  renuilo  uniUsuolT^d  at  ilic  coat- 
meno«ment,  or  reinam  In  wlullon  wliilit  tli«  Mm;  oulouriag 
mutter  in  ilH|iusitliig.  Afi«r  Itiu  iniligu  t>lut-  lutx  Ikcd  phred 
on  m  li1t«r  and  wmshed  vith  ■  little  Bloohol,  it  mnil 
watihcd  with  water,  and  tliia  bt  m>ilj  and  spoedOj 
Beclcd.  On  th<-  crj-sUiU,  minute  globulps  of  a  substaan 
inaolable  in  alcohol  are  coninionly  depotitt^il,  irhieJi,  howercr, 
easily  dissolve  in  water,  and  arc  produced  by  the  action  cf 
«austic  «oda  on  the  grape  sugar. 

24.  Coiomcreial  indigo  seldom  contains  50  per  cent.  o[ 
blue  colouring  mailer,  the  remainder  codmm  of  either  aed- 
denial  or  of  inlentlooal  impuHties.  la  general  II  maj  le 
said,  that  thi^  li^jhter  the  Mpcdtic  gravity  of  the  Inmpt  of 
iudigKs  the  bettor  the  drug. 


IODIDE    OF    POTASSIDM. 
lIVDiUODATE  OF  I'UTASH. 

1.  Iodide  of  potaaaium,  until  lately,  wan  employed  df 
meOieiuol  purpoaea  only :  it  i»  now  exteniiively  uwd  in  pho- 
tuKiuiihy. 

2.  lodiJt^  of  poiaH!iium  in  white  and  opaque;  it  baa  a  puiigeol 
taaie^  and  it  cniils  purple  fumes  when  treated,  with  the  bdp 
of  beat,  by  either  njtrie  or  by  sulphuric  aeid ;  it  crystmUiKa 
in  cubes  :  100  parl.i  of  water  at  tii"  Fuhr.  disMiWe  143  putt 
of  iodide  of  puiaoBium. 

3.  CoiQuierciul  i»dide  of  jMttas^ium  is  someliiaea  cootant 
nated  by  chloridr  of  polaitiumtit  lAlttr  chloridrtf  occanonally 
it  contains  also  some  potiuA,  or  earboaaU  of  polaah,  and 
llkuwine  UidaU  of  potaiJi,  oapceiuUy  when  tnanufaetured  on  a 
larftv  Kcale. 

-I.  Pure  iodiile  of  piititMiiiin  abfiuld  eofirely  dissolve  in 
water  oud  in  olcobol ;  it  abuuU  Xiaiq  tto  wAe:^  nr  only  in 
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trifling  dcgre*,  upon  litmus  or  lurmc-ric  [mper,  or  else  il 
a  si^n  thjii  n  (rvQ  noid  or  nlknli  if*  ]in.-«aiil ;  it  nlioutO  not 
lo»e  w«igbt  by    ignition,  if  it    docs  the    Iom  i-i  [irutHiLily 

WmUIT. 

5.  Tbc  prcMDCc  of  chhxride  of  pobutium  is  recuguked  bj' 
precipitnling  the  (olution  of  iodiilo  of  potunaiuiii  under  exoiili- 
ontioM  bf  a  lUight  cjiccH  of  nitrate  of  piilluiliiini  wtiioh  pro- 
duces  a.  procipitolc  of  iodidn  of  pnllniliuni,  whicli  nitty  be 
»irparntc'l  by  filtering i  the  fllt4-atc  i*  then  treaud  l»j-  KilutioD 
of  nitmte  of  silver  which  will  produce  n  white,  curdy 
procipitato  of  chloride  of  silver,  if  chloride  of  potuMium  or 
Buy  chloride  is  pr«aent.  Tlie  clJoride  of  ailver  ao  |>ro- 
duced  may  he  collected  on  a  Qller,  washed,  dried,  fu.ied  tu  a 
porceUlii  crucible,  aud  then  weighed.  14-t  j^raina  of  ehloride 
of  slIreT  represent  76  of  diloride  of  itoto-iaium,  or  1  equivalent 
of  any  other  ehluride  ;  ur  the  quantity  of  chloride  of  nilver 
pradared  may  be  determined  by  mciwurti.  (Sub  the  urtiole 
on  ifUrrr.) 

6.  The  presence  of  chioridt  of  polaatittm  may  also  be 
dutected  by  distilling  the  iodide  of  ])otasiiium  ua<ler  exami- 
nation with  sulphuric  acid,  previously  mixed  with  a  little 
bichromate  of  potash,  and  leadingr  the  products  of  the  distil- 
lation into  a  solution  of  potash,  which  remaiDs  colourless  if 
the  iodide  of  potaai^ium  La  pure,  but  which  becomes  yellow  if 
it  ooutaiiia  any  elihiride  of  pot&s^uiu. 

7.  CUaride  i^' polaatium  may  likewise  be  deleclod  in  the 
iodide  under  examination  by  predpilaiinf;  ita  «olution  by  an 
ex£«MA  of  ail  ammoiiia>^al  itolutioti  of  uitjute  <if  ><ilv<rr.  in  which 
CIM  the  iodide  of  Hilver  nliiiie  i*  prrcipilated.  The  liquor, 
filtered  from  thi«  precipitnhr,  Is  then  Kiipertnliirniod  with 
nitric  acid,  which  will  pixxiuoe  n  precipitate  of  chloride  of 
silrer,  from  the  wrig;ht  of  which  the  qunnliiy  of  cUWide 
of  potassium  in  the  iwlide  Diay  be  calculated,  ai  aburc 
said. 

8.  Iodide  of  potassium  has  been  known  to  contain  •»  much 
as  &0  pvT  coat,  oludt. 


SH 


IODIDE  OF  POTASSIDH. 


7.  If,  ii)i>i«ii4  of  nn  ammonifiral  solution  of  nitntic  of  mUtr, 
•  siinptc  tu|aonax  Kiluti«>ii  of  this  nitrate  were  used,  both  die 
iodi<h)  Mtd  the  chhmdc  would  be  precipitated,  but  hy  digwt- 
ing  tlie  pnxipiute  in  ciKUtie  ammonU  the  chloride  of  silver 
b  mliwolvcH.  The  lunmonincal  solution  being  thea  filtcrtd 
from  tbo  iodide^  and  stipcreatu rated  with  nitric  add,  the 
chloride  of  silvvr  will  be  i^prcdpitatcd,  fi-om  which  ibt 
qiMDtily  of  the  chldddc  of  pota«siani  proenl  in  llw  article 
under  exnminaii<Mi  maj  be  estimated. 

8.  If  both  a  rarbtmale  and  a  ektoride  are  present  at  the 
HtBie  tinx-,  the  carbonate  should  be  first  Eeparated,  As  will  be 
tbown  prcsrnlly  ;  or  else,  if  tl>e  solatioo  of  nilnie  of  nilva 
be  added  nt  once  to  that  of  the  iodide  of  pobudara  oonlainim 
a  carbonate,  and  a  diloride,  llie  whole  would  be  predpiiai«d 
as  iodide,  oliluride,  and  carbomte  of  silfer:  but,  upon 
trittting  the  previpilnl'.'  with  unimoiiia,  the  carboaatn  and 
the  chloride  »f  cilver  will  be  rvdiivolrvd,  but  not  so  the  todide 
of  silver,  which  may  then  be  separated  by  filtering,  as  wa 
said,  and  upon  miding  nitric  acid  to  the  anunoniacal  filtrate, 
the  chloride  of  silver  is  rcprr>cipiiaied,  whilst  thi?  carbonate 
of  silver,  being  converted  by  the  acid  into  nitrate  of  silvtf, 
remains  in  solution. 

9.  To  reaunie.  If,  after  having  poured  an  eaceas  of 
aonnmiin  in  the  liqnor  eonlaining  tlie  precij>itale  of  iodide  <i 
sih-ei-,  pri)(luo-<^  by  a  Miliition  of  nitrnln  of  sUvin*,  the  further 
addition  uf  dilute  nitric  aci<l  to  thi'  amniontiural  liigiior  filtered 
from  the  precipiiutc  of  iodide  of  silver,  produces  no  abundant 
precipitate  in  thelillercd  liquid,  it  is  a  proof  that  tbo  solalion 
of  the  metollie  iodide  ciintnined  at  the  same  lime  a  chloride ; 
if,  iMi  the  contrary,  ii  very  feeble  precipitate  is  proihicol,  or 
rather,  if  the  iirjuor  only  becomes  slightly  opaliui^  one  may 
oondude  that  tbc  liquor  either  contained  no  chloride,  ur  al 
any  rale  a  trace  only. 

10.  The  presence  of  polatk  in  the  free  state  may  be  re- 
cognized in  the  sotulion  of  the  iodide  of  potaibiuin,  by  addii^ 
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ft  emaU  (luantit}-  of  iodJue,  which  diMnlrra  without  colouring 
the  solution  if  |>oiiuh  la  present,  but,  in  the  contrnry  cMe, 
xhe  solution  turiia  brown.  Car«  niutit  bo  token,  liowovcr,  to 
ttdd  odIj*  a  very  ninall  <|iiatit)ty  of  iodine,  for  pure  iodide  of 
poUoaium,  in  diHsolviuf-  tbt;  iodine,  tuma  brown. 

11.  Carbonnle  of  jioduh  in  deteciif A  by  nuxitxg  tbv  iodiilo 

of  pobuuium  undi!r  exumtnatiou  with  milk  of  Uiue,  lllteriog 

UqtMf,  nnil  luldin^  to  i)m  filirHte  a  very  siunll  iiuaiitity  of 

jnc,  whii'li  will  [tistiutvt;  without  colouriu^  the:  liquor. 
Sllkl.  ChrinlUon  and  P«n'ini  found  that  substunce  adulieruied 
with  a*  much  a*  fn>niT4  to  77  per  i^eut.  of  carbonulvufiiotcuih. 

It!.  The  ijuitntily  of 'ciU'fw  or  a£  car/jtmalrd  atkali  may 
be  Bi^roximatively  cstiniated,  by  means  of  t<-«t-sitl{ihuric 
odd  of  a  known  strengih,  adding  it  until  the  Uquor  becoiuea 
neutral,  (m-c  Alhalimtlrij.)  The  addiliou  of  the  iicid  in  live 
iftttur  ca*tf  diswigngeH  carhciiic  acid. 

I.'J.  A  ri-ody  tiKitlio<l  of  i^tinmting  ttiiM{uaiitity  of  «ir&o»a/« 
of  potaih  consists  in  treating  thu  iiuiipccti;!!  cumjilo  with 
ftlcuhol,  wliich  will  dit.'Uitvc  tha  iodidii  of  jtotassium,  and 
leave  tlic  corbonnto  of  ]>olii-->h  in  nn  iii»iilubl«  state. 

14.  If  iodide  of  potaxiium  oonlnins  any  sulphate,  tlie 
uldition  of  a  solution  of  chloridt'  of  Ixirium  to  that  of  the 
lodidA.  will  produce  a  prc^ripitnic  of  sulphate  of  baryta,  in- 
•oloble  in  neids  and  in  water.  This  precipitate  tuay  be 
wftMbed,  dried,  and  ignited,  1 1 7  groins  of  sulphate  of  baryta 
rcpruient  one  «(]uivalent  of  any  sulphate. 

15.  The  |>rwenec  of  iorlafe   of  potat/i,    which   sanioliiDCS 
lUuninatitt  iodide  of  potassium,  from  a  faulty  preparation, 

M  euily  detected  by  adding  to  its  aqueous  nolution  one  of 
tartaric  arid,  wliicli,  if  the  miU  be  puri-,  will  iit  a  short  lioio 
prodwv  a  yellow  colour,  and  a  cryslalliiu-  pn^cipilate  of 
Utarlnile  of  giutaiih  ;  but  if  the  nalt  contains  any  ioiUtc 
of  poUsh,  free  iodine  will  be  diMugaged,  aud  ito  |>re»cnce 
nay  llioo  be  reoogniicd  by  solution  of  starch.     A  crysudlinc 
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IODINE. 

1  •  Iodine  »  «  aiiDple  bodj,  Mlid  at  tli«  ordinftt?  tempera- 
tun,  of  ■  bluish-black  colour  and  nHttaUic  Imtre,  lUce  black 
lead  ;  it  is  often  met  with  in  ffnkrs  or  in  plates.  It  is  soft  tai 
friaUc  to  the  touch,  its  tnsic  is  vcrj  acii),  and  ita  odour 
resembles  that  of  chlorine  Wfa«n  touched,  it  leavca  a  brown 
eldn  on  the  skin,  but  the  slain  disappears  hy  erapondoa- 
Its  structure  is  laincllntcd  ;  its  specific  gravity  is  4  946. 

2.  Iodine  is  sometimes  adultoralcd  with  t/raphiltr  (blaclt- 
l«ad,  plumbago),  perojrfffle  of  maiiffanete,  erudtt  aatimoitf, 
utiMcioM  iron  ore,  wilh  coab.  He.  As,  however,  iodine  i» 
enlirely  golubic  in  alcohol,  these  sopUsticatiunii  are  vtrj 
e&uly  detecled.  Iodine,  besides  being  entirely  volatiUxable 
by  heat  in  flue  purple  fumes,  readily  condenstble,  it  may  be 
thtu  ciuily  fteparat«d  by  sublimation,  at  a1>uu(  S.^fT  Pahr.,  and 
directly  wcigbe<),  separately  IVom  lh«  fruudtiktnt  additions. 

S.  If  dissolved  in  alcohol,  the  iodine  may  bo  readily  it- 
wvercd.  Dimply  by  jxjunDg  into  the  alouholic  solution,  a 
•ufficjent  quantity  of  witter,  which  pretnpitatc*  it  in  the  Uan 
of  a  browD  powder,  which  may  bo  coHocted  on  a  fllter,  ev^ 
fully  dried,  and  weighed. 

4.  The  iodine  met  with  in  commerce  is  always  adutur- 
at«d  by  variable  proportions  of  water,  sometimes  to  the 
extent  of  IS  or  IS  per  cent.  ThU  impurity  may  be  d«iec«d 
by  preaNng  it  gently  between  folds  of  blotting  papefi  and 
then  putting  it  UD<ler  a  gliMi  Ix-U,  in  a  shutlow  hasiu  or  cap- 
Stlle,  by  the  side  of  or  above  n  disli  containing  caustic  lime 
or  conccntrott'd  Mulphuric  neid,  by  which  the  moisture  la 
ahsorlH-J.  When  the  weij^ht  diminishes  no  longer,  tlu;  Ion 
indicutvs  the  amount  of  water. 


IRON. 
ANALYSIS  OF  IRON  ORES. 


1.  Iron  on  b  the  nnme  ^v«!n  to  nay  iiub«tanc«  containitig 
«Doi>gh  imn  (o  repay  the-  expeosu  uf  txlrnctii^  it,  nnd  u 
OTensiunli  proportions  of  phosphorus,  of  sulphur,  orof  Broenic, 
sre  cx«ei:<liaglj'  prejudidttl  to  the  quality  of  iron,  thu  loi^h- 
neM  of  whirh  tlx'T  dthir  impair  or  destroy,  tho  orc«  oootain- 
rag  naj  of  thnte  «iihHlanir(-:i  ure  ri'jectvd. 

Z.  Th«  OTM  o(  iron  mont  g;cnenilly  employed  nre  the  mag' 
netir  oxyde  of  iron,  aahi/drov-t  prraxydr  of  irtm  (for  oligiste), 
hydrate  o/"  prroryde  of  iroa  (bi^nnlitv),  earbimaU  of  pro- 
toxyde  of  iron  (btnck  baml),  arpUaeroui  carionale  of  iron 
(cUy  iron  ftom;)  ;  nil  Hums  ore*  arc  «mT«rted  by  roosting 
into  Mnqnioxydc  of  iron. 

3.  Iron  om  arc  ordinarily  lUMyed,  in  tlic  dry  way,  a* 

folloWR: 

4.  Tkkc  a  TIcHiaa  crucible  pnivioiuly  toakod  in  water,  GU 
it  with  lamp  btac):,  rammed  tightly  into  it,  and  theii  scoop  out 
tbo  tump  black  from  the  middlts  »o  ac  to  fonn  a  cavity,  hav- 
ing tbc  form  of  the  crucible,  which  will  thui  ho  tiiK^d  with 
lamp  black.  Thi«  is  called  a  briufi]ne,  and  in  in  fact  a  cnici- 
bl«  of  charcoal  within  an  ordinary  crucible.  The  cavity 
fbmiAd,  u  aboTC  Raid,  should  U-  jiuUiilied  wilh  a  n^aaa  rod, 
and  the  crncibh;  nhould  hr-  r-nrnfully  and  .qluwly  dried. 

fi.  Into  tbc  cavity  of  th«  bratqut,  Uitroduca  I  JiO  of  200 
gnuu.*  of  iIm  on--,  reducci!  into  very  fine  jiowder,  and  mixed 
with  lialf  or  two  tliiril*  of  iIh  wciKht  of  borax,  or  of  gla'i',  wcU 
pnlveriied,  and  koep  t1i«  wliol«  for  two  liours,  at  the  tem- 
perature of  a  good  air-funuce,  or  in  a  miiih'ii  fnr^e.  Tho 
crucible  ia  tbeo  allowed  to  cool,  and  the  cant  iron  at  the  bot- 
tom ia  removed  from  lh«  crucible  and  weighed.     The  dif- 
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ftnuM  of  wcigbt  between  tl»c  iron  obtaiiKd  and  the  ore 
«niplojed,  giTee,  of  coarse,  that  of  the  gangu«  or  slug. 

6.  We  juat  uid  that  borax  or  glass  might  be  nsed  10 
awny  iron  Qies,  but  the  proportioiu  of  ihU  solvent  itfaouU 
be  varied,  according  to  the  mixtiirce  of  tlie  iron  ktonm  cv 
ore*-  The  flnx  generally  employed  in  iron  asaay*  cofuuct 
of  bottle  glass,  chalk,  and  charcoal,  mixed  in  various  pro- 
portions in  a  llesuan  emcibic,  witti  iLe  ore  to  be  asxayej. 

7.  TIi«  niniple  coinbinaliou§  of  ibe  eartba,  ami  tfai^ir  it- 
grpo  of  predomiuaDcy,  bare  been  lima  arranged  by  Wr.  IX 
Musbet :— 


Iron. 


Jtlny. 
»««■  (flUcx. 


tL 

OaUumiu   bon 

in. 

flUicMiu     Iron 
tstoiu. 


f  Iron. 
I  I.imu. 
ICby. 

teaiex. 


udiwMr. 
Inn. 
CUy. 
Silox. 
LiflM. 

Iron. 
Unie. 
Silex. 
Oay. 

Iron. 
SOex. 

Cla;. 
Lime- 


8.  The  proportionn  of  flux  employed  by  Mr.  MuhIiM  (br 
tlie  iiwny  of  the»c  variou*  orca,  ar«  aa  follows  :— • 

9.  I.  I «t  variety  of  Brgilacnouit  iron  atone,  suppoaed  tocon- 
iiiat  of  clay  9,  Unie  G,  sand  3  ^  18. 


To  away  4  ounoei  tioj  oT  eueh  ore  ^  1920  grains. 
Add    .     4       do.    buttle  glass    .        =  I9S0        „ 
3       do.    chalk     .  =  1440        „ 

.        =    240        .. 


)       do.    cbartoid 


fisao 


S 
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I     10.  2od  Torietj:'  of  argUaeeoiu  iron  Mocic  ruppo^cd  to  c<mi 
ttia  cbty  10,  sUcx  7,  lime  3  =:  20. 

^_       To  wui;  4  ouncea  troj  of  auch  ore  =  1920  grain*, 
^b     Add    ■     4       <Io.    bottl^sluai     .        =  l&ao 

^^      H     ■    4     do-   cbaiic   .  a  am     „ 

^H        K      .      I       do.     chucoil  <=    300      „ 

'  11.  MoFt  common  cIajt  iron  stones,  however,  mii;  bo  per- 
fectly rcHuccd  with  the  same  BililUiniis  of  lime  an  made  in  tlie 
bloat' fiiniaer,  that  in,  tram  eijual  weight  to  doublti  the  weight 
of  the  ore.  If  upon  fint  fusion  of  an  ore,  the  glau  is  dfu'k 
and  eoncavc  rai  thf^  mtrfiu^r,  the  reduction  is  imptrfocl,  add 
ihpreforc  chnrconl  nnd  lime. 

13.   n.  Calcareous  iron  stone,  1st  rutiety,  supposed  to 
contain  lime  14,  ciny  6,  silcx  4*=  24. 

To  oxiu;  -1    ounces  irojr  of  luoh  or«    ^  lltSO  g^rain*. 

LAdd  .  6  do,  bottle  gUM  .  =  2400  , 
„  ,  It  do.  chalk  .  .  =  720  „ 
.,     ■      1     do.    cbarooal  =    360     „ 

13.  2nd  varietj  of  cnlctireous  iron  stone,  supiioaed  to  con- 
tain lime  ID,  sand  6,  clay  4  =  20. 

LTo  atMf  4    ounces  tro;  of  such  ore  ^  1920  graius. 

Add    ■     4       do.    bottle  glass    .  =  i;>2u      „ 

•      .     2       do.    chalk    .  =    9m       „ 

„     .    (H     io.    charcoal  =    240      , 

14.  III.    SiliMynu  iron  stone,    Isl  variety,  supposed  to' 
rBWtain  sitcx  12.  clay  8,  limo  J  =  2S. 

Te  avajr  1  ouncw  trny  of  such  ore  ^  l&SO  grains. 

Add     .    4  do-    chalk     .        .        a.  1920     „ 

.3  do.    bottle  glMS    .        B  1440     „ 

i  do.    charcoal                 =    3«0     „ 


6120 
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15.  2iid  Tuiety  <^  dliceons  iron  stone,  anppooed  to  con- 
tain lilex  lOv  lime  7,  clay  5  «  22. 

To  aau;  4    ounces  tioj  of  nioh  ore  ^  19S0  gnins. 
Add     .    3|     do.    chalk     .        .        =  1660      „ 
.3       do.    bottle  glaa  .        =  1440      „ 
^       .     ]       do.    charcoal  =    300      „ 

0400 


16.  Equalized  mixture  compoeed  of  cky  7,  lime  7,  nlei 
7  =  21. 

To  aMa?  4    ounces  tro;  of  such  ore  ^  1920  gruna 
Add     .    3}      do.    bottle  glass  .       =1680 
„       .    21     do.    chalk    .  =  1200 

„       .    i       do.    chvcoal        .        rs    S40       „ 

0040 

17.  Hematites,  which  are  hydrated  peroxydea  of  iroD,an(i 
of  which  there  are  several  varieties,  consist  of  peroxyde  of 
iron,  with  from  2  to  9  per  cent,  of  silica,  and  may  be  assayol 
by  taking — 

4    ounces  troy  of  hematite  ^  1930  giaini. 

]  4     do.    dried  chalk  =    720        „ 

t       do.    charcoal  .        =    300        „ 

2000 


18.  Kidney  iron  ore  may  be  accurately  assayed  by  taking— 

4    ounces  troy  of  kidney  ore  .  ^  1920  grains. 

Ij      do.    chalk         .  .  =  600 

i       do.    glass  -        .        .  .  =  120        „ 

1         do.     charcoal    ...T^.'.  .  =»  120         „ 

9700 
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19.  Tb«  obj«ct  of  an  ksmjt  by  fiirion,  as  jurt  described,  ia 
sot  odIj  Io  determine  ike  richnras  <if  tbc  on,  and  the  quality 
oT  the  iron  which  it  may  give,  but  an  csp?ri«nccd  person 
vill  kIm  he  nlilc  to  know  from  ibe  a|>pe«rniioe  of  the  olofr, 
tbe  natuFx)  of  IIk  ganguo  or  matrix  of  ike  ore,  and  iu«ordiog 
as  the  slag  will  bo  oompad,  or  porous,  vtlreou^  stony, 
trsiu|>amit,  semi-lranMpareni,  bjMqiie,  or  stnaky,  he  will  he 
goificd  as  to  the  treatment  of  tbc  ore  iu  the  fimeiiiii};  fumaff. 
It  is  therefore  iiuportanl  to  esaniine  the  nature  of  tlie  alaf 
produced,  as  well  as  tbe  quality  of  the  iron  obtained.  Good 
otat  iron  flattens  a  little  under  the  hammer  berore  breaking  ; 
bad  cast  iron  is  brittle,  white,  shioiDg.  bHebt,  full  of  liolcs, 
AUil  hu  a  cryHallinc  appmraDce. 

20.  Iu  the  treatment  of  iron  oreM  in  mii-lting  fumact'fi,  the 
ore  moiit,  of  otme,  be  compli^trly  fniH-d,  in  order  that  the 
iron  pontainrd  in  the  ore  may  unite  with  tlie  embon  of  the 
coke  to  produce  ca»t  iron,  whilel  tli«  cariby  matter  of  the 
gangne  nu»  off  in  the  state  of  scones. 

21.  In  order,  however,  to  determino  tlie  perfect  fusion  of 
this  earthy  matter,  a  flux  must  bo  employed,  wliicb  for 
•rgilaoeous  ores  is  carbonate  of  lime  (chalk),  by  which  means 
the  silica  and  alumina,  or  clay,  are  converted  itito  a  fusiUe 
silicate  of  alumina  and  of  lime.  But  if  the  ore.  bn  of  r 
catoueons  nature^  it  is  clear  that  instead  of  carbonate  of  lim« 
a  siliceous  substAnce  must  be  used  as  flux,  or  ni  any  rale 
ibat  the  proportion  of  chalk  must  be  reduced  in  order  to  pro- 
dan  a  fusible  silicate  of  lime.  It  in  therefore  ncccKsary 
■tni«linMa  to  aualyie  the  ore,  in  order  to  determine  not  only 
wbat  Vind  of  flux  must  bo  doploycd,  btit  likewiw  what 
(pliuitiiy  of  stich  flux  will  be  required  to  fuse  tbc  ore.  This 
being  ascertained,  the  operator  mixes  it  with  tbe  ore,  and 
after  fusion  the  quality  and  quantity  of  iron,  of  east  Eroti, 
which  the  ore  may  yield,  is  amertnined  as  described  before:. 

22.  Take  300  or  400  grains  of  the  ore,  nml  calcine,  or 
rout  it  until  it  eoaM«  to  loac  weight ;  thi'  lost  will  indicate 
the  quantity  of  iraicr,  of  carbonic  acid,  or  ot  comlime^^AKraMMR 
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tHinU>n«d  in  the  ore.  Taltc  n<iw  ISO  or  200  gnum  of  th( 
roaated  ore,  pr«iriaust/  redueed  into  rery  fine  powder,  ud 
biiilit  with  iJOOorSOOOgraina-TOMsureof  liydrorhlorie 
ir  till!  ore  i*  on  krgtUceodfi  Iron  ore  (cinjr  trnn-^tone), 
dFcrveHcencA  will  imke  pUce.  The  imtolnUo  rcadduDtn  si 
l>c  ircll  wiubi.'d,  ipiiu-d,  nnd  irdfched.  Tbt»  wsight  iodicsKi 
thi!  quaiitiiy  of  nlicn  nnd  of  otny  ctmbiinril  in  ttie  ore. 

23.  Whi-tt  the  ore  n  nleareooi^  or  when  it  is  m  uiaj;n«^u 
iron  stone,  tho  limo  or  tho  nagnesia  is  dci«niiin«d  hj  trat- 
lueDt  with  ftcelic  ikcid,  or  with  vtrj  dilute  nitric  acid,  bf 
wliicli  tlic  cnrilijr  carbonBt«  ant  dlseolTed,  but  which  ha."  m 
Wtioa  upon  lilt.'  €135,  ^i*<!A  '>f  oxydc  of  iron.  TIic  rMictum 
is  waHhed,  dried,  and  weighed ;  the  lorn  indicates  thn  propar 
tion  or  iIm  carbonates  contained  in  the  ore,  whkh  hare  beet 
dissKrired,  as  jnst  Mid. 

24.  It  is  iutotm,  by  experience,  that  for  clay  iron-Honr,  ■ 
ijuuntity  uf  carbonate  of  linM<  (chalk)  is  re^iuired  for  flax, 
ixjual  to  al  leaat  one-half  or  two-thirds  more  than  the  wtdglll 
i>f  the  clay,  and  wlien,  after  treatment  of  the  ore  with  bydro- 
t'bluric  Kcld,  the  reuduum  contains  more  ailka  than  nntaL 
magncsinn  liinu^stone  (Dolomite)  should  be  tucd  instead  <i 
chalk. 

Sfi.  It  is  always  lulvi^alile,  however,  to  m^ntain  the  liiw 
in  exoOM,  becuuo  it  tlisplaees  the  proloxyde  of  iron  whicb 
lias  always  a  tendency  to  unite  with  the  slag,  to  fona  > 
IVasiblc  gili^nte  of  iron,  which  cannot  bo  reduceil  by  xay 
quantity  of  Aiel. 

2G.  A  good  slag  has  the  f<Jlowiiig  compodtion  : — 

Silica        .... 

time 

Alnmhu 


27.    For  white    cast 
maffaeaUid  a  titUe. 


iron 
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I S8.  Tbo    foUoffing    analyM*    of    sUga   are    given    1^ 


Lun«       .        .        .        . 
MaffneMft 

VtoMtjie  of  iwm 
Pr«itox]rd«  of  M  UI0UWM 
Sniplwr 


35.4 

4e.« 

3a4 

saa 

t.5 

O-fl 

IftS 

163 

1.2 

ij» 

a.e 

S.<1 

1.4 

I.S 

9fl.7 

Il!t.3 

39.  Anotlier  method  of  determining,  in  the  drj  way,  the 
(juoutitj  of  iron  contained  in  iron  crea,  conatatti,  (uconliug  to 
Idebig.  in  Aral  reducing  the  ore  iato  fine  powder,  uddlog 
Ifaereto  a  mixture  of  cyanide  of  pot&taiuu)  and  of  ciLrlonaK? 
uf  potaah,  aiul  exposing  tlie  tvtiole  to  a  tiiroug  hoat  in  a 
porcelain  cnielbJe.  Tlie  alumina  and  siUui  reninin  in  the 
•coriea,  fjN>m  which  the  reduced  ii'uu  inaj  be  .iiqiarutrd  by 
wimbiug  with  oold  wmer,  and  it  ii  then  dried  and  weighed. 

30.  The  analyiiiii  of  iron  ore  in  the  wet  way  jh  more  ac- 
cante  Ihan  in  the  dry  way,  and  may  be  perfonued  iu  Uie  fol- 
lowing macner : — 

Analj/sit  ofetag  iroit-ttitnu-  in  Ike  wet  teat/. 

31.  If  the  olycct  in  rkw  be  nawcly  to  dutcrminc  the 
quantity  of  iron  contained  in  ihi;  ore,  it  (tbi;  ore)  should  first 
be  reduced  into  line  powder,  and  about  50  grain*  of  it  should 
be  diwolvcd  in  aqua  n^in,  with  the  help  of  hmt,  and  liltcrnd 
ia  order  to  Miparate  the  »lica,  and  al«o  a  little  aJuminu  which 
■ometiian  it  hit^  in  an  insoluble  state ;  an  exce.is  of  aiuinonia 
i>  then  added  lo  tiic  filtered  ti<|iutr,  which  ]>rciduceit  a  redUinh- 
brown  prrdpitute  of  peroxyiht  of  iron  mixed  with  aluuiinn, 
which  is  (!oll«cted  on  n  filter,  wa-ilied,  and  then  huiird  with  a 
•olulion  of  caostie  pota^,  in  order  to  diuolve  llie  alumiim. 
The  whole  \a  then  thrown  upon  a  Ulter,  the  y^to^^iVi:  oC  vrotv 


I 
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of  iron  ;  this  is  aoertnined  hy  kiting  li  drop  of  hyilroohlifrit: 
■tcid  (nil  into  lh«  liquor  flll«rc(l  ftoia  thi'-  pcftixydir  of  iron. 
it  this  producsi  a  clouiJ  wbicb  dUappears  on  stirring,  it  i«  n 
proof  tbul  t1i«  potftxli  is  in  i:xcv9<ii,  and  it  ja  all  right  j  but  if, 
on  the  oualrarj,  the  Homl  i>roilgc*d  by  the  drop  of  hydro- 
chluric  Bcid  dous  not  dirappcwr  on  ittirring,  Uie  peroxyde  of 
irua  nhuutii  lie  (loilcil  with  more  potn*li. 

34.  Tlie  lii|ii(ir  fiitcrml  iVmn  ihi-  pitroxydi?  of  iron,  ami 
which  iwDtoin.i  Ibi;  nliimma  in  Hiilution,  mu»t  now  U^  nupi^r- 
•aturaleil  with  hydrocliiorit^  acid,  and  iIm;  nlurniiia  in  precipi- 
tated tfarrrfrotn  by  i>  solution  of  cnrtioiiiLto  <if  animimia  ;  the 
prrci[Hl>t«l  nlumina  is  ilicn  collected  on  a  liltcr,  wmxhud 
with  boiling  water,  thoroughly  dried,  ignited,  and  then 
weighed. 

35.  WItere  great  aceuracj  ii  required,  the  pcroxyde  of 
iron  which  was  leil  in  an  iiinoliible  state,  after  boiling  with 
caustic  polaah,  should  be  r(*dis.-Kilv«l  iu  hydrochloric  acid, 
and  then  neutrHlIied  by  amniontn  uulil  a  few  re^ldisli-browu 
AakcB  bej^ia  to  appcjir.  and  tli«  precipitation  of  the.  pi-n>xyde 
of  irtiB  i.i  eompleled  ljy  ineiin.''  of  B  solution  (if  nriitrai  iiiicci- 
nati)  of  acaaKuiiu  :  th«  priicipitnted  pt^rKUccinate  of  iron  in 
tluui  cullucted  »n  n  lilti:r,  washnd,  dried,  ignited,  and  weigbed 
M  peroxydt  of  iron. 

36.  TUi;  liquor  filtered  from  the  pcrenccinatc  of  iron  i« 
tken  mixed  with  thai  which  was  fllicred  from  the  pretjpilate 
of  peroxydtf  of  iron  mixed  with  alumina,  produced  in  the  first 
iattUKO  by  tti«  exce«*  of  ammonia,  and  solution  nf  oiabiie 
oT ammonia  is  tb<-n  added,  which  will  pr«i-ipitiile  Ma-  lime  in 
th«  state  of  oxalate  of  lime  ;  (he  liquor  should  be  left  at  real, 
and  in  a  warm  place  for  scleral  hours,  iit  order  llmt  the  pre- 
cipitate may  settle  completely  ;  it  'a  then  collected  on  a  Alter, 
washed,  dried,  ignited,  and  weighed  in  ihe  state  of  carbonate 
qf  lime,  aa  described,  page  146,  §  H. 

37.  If  lite  ore  contains  any  manganese,  tlie  liquor  Btli>rc<l 
frwrn  the  oxalate  of  liuie  should  he  treated  by  liydrosmlphuret 
of  ammoBia,   which  wiU  produce  a  Bcah-red  ^t^^^V^^^^  *^ 


AluliM*  f^  irtm  nm  tf 


Xt.  'fill*  iiturrtt,  whieli  b  oAen  oacd  tor  Itii  riiliiiinn 
11/  hllinlii  ur  JHfl**h,  la  mppUcoMf  ftbu  to  tlw  «B«ljrib  «f 
IrtMi  urn*,  iif  III*  •lloj'i  of  ihU  moial,  uid  of  lli«  nuivni 
u(  finAiixjitr  ■ri'l  of  |>ftdzj'4b  iiT  Inm.  which  mn  fiMod  i» 
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pruceva  is  based  npon  the  mutual  reaction  of  the  pruiu- 
kUtv  of  iron  upoD  ])«n&ai^nate  of  potiuh.    When  a  loliitioii 
pf  pormangaDate  of  pnlvb  is  poun^l  in  a  very  diliitu  ucicL 
pololinn  of  a  protoult  of  iron,  the  protosnlt  of  iron  ttcooBMIiJ 
^croxydiKcd  si  X\u>  cxpcnto  of  ih«  osygcn  of  the  pcrnian-" 
^atiat«y  the  Mtlulion  of  wliick  becom«a  decolounicd.    As  long 
«a  any  protoKak  of  iron  rcQiaios,  h  U  iumiediately  decomposed  J 
as  rapidly  ua  tlt<?  solution  of  the  pernutnRaiiale  ia  gradually  ' 
poared  into  i^  the  liqaor  assuming  a  very  jinte  yellow  colour, 
due  to  tlw!  jwroxyde  of  iron  produced  :  but  a.i  ttouu  as*  all  llie 
iron  in  pi-ronyiliiod,  one  eiiigle  drup  of  [lermaiiganale  aufflces 
Id  imparl  ii  distinct  piuk  colour  to  tlie  U<|uor,  ivlii<?h  colour  I 
tndicatca  lliat  the  experimeut  w  finished.    Wtrhavc  doavribed 
in  tliu  artide  on  XitraU  of  Pototk,  thv  miinnbr  nf  piwparinK 
ihc  tcsl-liqDor  of  pcniiaupicialn  of  putiL<li,  mid  Mupjxuing  ilial 
llie  »aid  t^i-liquor  i^  >uvh  ttiat  aich  divinon  of  tlio  ulkuli- 
meter  repfwcnta  0.5  grain  of  nactidlic  iron,  the  analyait  in 
performed  a«  follows  :— 

40.  Take  20  rt^u  of  thv  iron  on;  and  reduce  them  into 
reiy  fioe  powdca-  by  lB%-igation ;  put  tbcoi  into  %  flask  capnMir 
of  holding  about  a  quart  of  wntcr,  and  pour  into  it  about 
lOOO  ijCi^n^-Hicasurc  of  pure  and  fumii^  hydrochlorii:  iicid.  1 
'I'hc  mixture  is  moderately  boiled  until  Ihc  ore  ban  dixtolvt^J 
CoDiiiion  water  is  then  poured  in  so  as  to  Ull  up  about  ant-  * 
thitd  «f  the  fla^k,  and  the  aalt  of  iron  is  brought  alto^tlwr 
to  the  slate  of  proiouall  by  adding  about  100  grains  of  pumi  J 
UDc,  froo  frnu  iron,  or  nliuut  60  giatus  of  aulpliate  of  aoda. 
After  boiling  for  m  liew  minutes,  and  us  soon  as  the  liquor  no 
longer  kvoIvf*  an  odour  of  Hiilplinroits  acid,  and  baa  becoin* 
gret-nish  or  oliiia^t  co!oui'li;ii>,  all  the  iron  has  puMod  Into  tlia 
statv  of  protoaalt.     The  solution  ia  then  <liluU-d  irith  a  fresh 
iiunntity  Qf  vralor,  to  m  dmoat  to  fill  tho  Soak,  and  the  test- 
Uquor  of  iv^nnangaiiata  of  potash  is  tJKin  pourvd  in,  drop  by 
dnq>>  until  tho  charaeteristic  pink  colour  is  produced.     Tbu 
operator  tluin  reads  off  the  number  of  divisions  employed. 

41.  Lei  us  suppMO,  for  example,  that  thft  \«U-%\WM '«'^  ^ 
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Mcb  a  strengib  tbat  e»ch  iJivinion  re]>r(aeDU  0.4  giwo  *' 
pure  iron,  and  ilai  22  iJii-isiong  haT«  beou  required  to  pa- 
oxjdiM  the  iron  contnincd  in  tbc  W  gnioi  uf  on  oponM4 
upon;  it  ij  evident  that  these  20 gruw  eoataiiicd  II  grain*  tf 
iroQ,  aa<t,  «OBaeqtMnUy,  &5  per  cent.  «f  iron. 


SO  :  II  :  :  100  -.  *  =  6S. 


4'2.  Thb  proMM  if  cridcntly  macli  more  rapid  ilun  tkoK 
wliicU  wer«  dMcribcd  before,  and  the  prcKcnre  uf  zinc,  oT 
■ungMieM,  of  pbcMphorie  acid,  of  lime,  of  atutnion,  mftifneaik 
and  »iilieu,  does  not  interfere  willi  its  accuracy.     But  if  the 
ure  rontaiiia  antcoic,  or  copper,  tlwM  fubstancu  thouM  be 
•eparat«d  from  the  acid  solution  bj  a  bar  of  tinc^  bvcatue 
they  would  becooM  perosydiwd  at  the  expciiM  of  tlw  per- 
maiigatiate  of  potaab.     These  fiubttaocea  should  Ihen^oie  be 
(io11gc[«'1  on  a  imnll  filter,  carefully  washed,  and  the  waMr 
used  fcr  washing  being  mixed  with  the  filtrate,  tiie  whole  u 
inaiAd  M  wc  jnat  said.    But  if  ilie  ore  containa  both  pro- 
toxjde  and  peroxyde  of  truii,  and  Ibe  oi)erBtor  wishc*  to 
determine  the  |iroportion  of  thew  two  oxjrdea,  proceed  a* 
follows : — 

43.  Take  20  grains  of  the  ore  containing  the  two  oxTd^^f 
re^luceil  into  vetj  floe  powder,  an  before  moalioncd,  and  ^^H 
solve  them  into  abogt  1000  jcmins-mcai^nrc  of  fuming  hydTO*  1 
chloric  add:  dilute  the  solution  with  water,  »o  that  it  maj  ' 
form  about  one  quart  of  liquid,  and  gradually  poiir  into  it, 
drop  bj  drop,  the  teat-liquor  of  permanganate  of  potash  antil 
the  li<(uar  aMuroes  a  pink  colour. 

44.  Let  us  auppcdo  that  the  leet-Uquor  being  of  tbe  same 
strengtli  as  befort-,  tbe  20  Kraiiu  df  ore  have  rcqaired  12  di- 
vinous  of  the  permanganate  of  potaiJi  tcxt-liquorj  Ibe  quantilj 
of  iron  containe<l  in  tbc  i^tote  of  protoxide  i.i  6  gmins,  and, 
eoracquentlv.  ihe  ore  tootains  30  percent,  of  metallic  iron  to 
tba  Slate  ofproMxjia. 
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20  :  6  :  :   100   :  J^  =  30, 

moA  Kf  28  grnins  of  iron  represent  S6  f;nun!i  of  protoxyde, 
th«  30  grains  of  iron  inrfiwiH^d  in  ihe  expfrimMil  iTi>r«8eiit 
tiiwcfoTB  38.57  grntn.'  of  proloxydc  «f  in>n. 

45.  The  proportion  of  iron  contninvH  ia  the  ore  in  ihr 
aiaie  of  peroxyd^.  is  aK«Ttained  by  di^solnng  another  20  ffr». 
of  ll>e  uin«  ore  iu  1000  ;;r8iD»  of  fuming  hydrocliloric  acid. 
M  before;  the  iron  in  then  conyeried  into  a  protosaJt  Ly 
meuis  of  pore  sbtc,  or  of  aulpliaie  of  alkali,  as  menlion«I  in 
thiT  firtt  ^xporimc-nt,  and  the  wliole  quantity  of  the  iron  is 
determined  an  usual. 

46.  Let  D»  KtippofW  that  lhi»  scgoikI  rocpcriment  indicated 
55  per  c-nt,  of  iron,  the  opiwntor  siiblmcts  20  per  cent-  of 
iron  fotind  1>y  th<!  preceding  experiment  as  being  in  the 
state  of  protoxyde,  wtiieh  givc»  25  per  cent,  as  the  quantity 
of  metallic  iron  in  the  state  of  peroxyde;  the  ore  containit 
therefore — 

30  or  metallic  iron  =  38.&T  protoxyde  or  iroii- 
26(4       ditto         =  'if'.'tl  peraxyde  of  iron. 
2a.7S  foreign  substonocs. 

100.00 


47.  Hematite  tit  on  ore  of  iron  which  consists  of  prrnxf/dr 
of  iron,  tiliea,  line,  «id  water;  it  rosy  be  ftnalyz«d  in  the  wet 
way  M  fiilkiwit : — 

48.  A  [lorliua  of  l)i«  ore  is  to  bo  Gmt  reduced  into  very 
6ne  powd4-r,  trailed  by  hydrot'liloric  acid  with  tbc  help  of 
beat,  and  then  evaporated  to  drynciv.  The  dry  maw  i»  to 
be  noiateiMd  with  hydrochloric  acid,  and  water  i.i  nddod. 
The  whole  is  thrown  on  it  Alter  in  order  to  aeparale  tlif  silica. 
The  filtrate  ia  next  trmUHl  by  an  uxccm  of  Hmaonia,  which 
prccipilal««  the  peroxyile  of  iron,  which  may  then  be  collected 
un  a  filter,  vrasiuiii,  tirieii,  ignited,  wid  VtOl^Vted. 

p5 
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49.  To  the  liifnor  lilt«t«d  tma  tli«  peroxjiJe  of  iron  [in- 
clpitMed  b^  aiamoaln,  oxftUte  of  unnioi^  b  added,  whkh 
]iRHlaciii  ■  |>rvd]MUte  of  osalau  of  llme^  wUch  b  allowed  to 
settle  Well,  Oder  whicli  it  u  oollocted  od  m  fitier,  wuhcd, 
dri«<],  find  iftnited,  in  vrdcr  U>  coaiTCrt  it  into  carbonoK  of 
lime,  in  which  .itatc  it  'u-  wcifclicd.  50  grain*  of  eorboiuK  of 
liiDU  contain  28  of  lime,  or  escli  grain  o(  oarbonnto  uf  limv 
Guntaini<  D.o6293  grain  of  lime.  Tbu  aoolpb  of  a  «ani|>le  of 
hematite  \ij  this  method,  yielded  pcrosjrdc  cf  iron  94.5, 
ailicit  2.it,  lime  1.3,  irntcr  1.3. 

£0.  Sf/alhtMc  iron  is  a  c«inbuialioo  of  carbonic  acid  with 
jmioxyde  uf  iron,  of  which  a  portion  »  aomwtiDws  npUool 
b;r  protoxide  of  mangaooK,  lime,  aodiDagsntn.  Tlw  analjiu 
of  thia  ore  may  be  perfornicd  in  the  (oUowing  manner  : — 

51.  tNseolvo  the  finely  pulrerised  ore  io  nitric  ai-id,  and 
Alter  In  order  to  separate  ilie  mUcu.  To  the  filtrate  add 
Milution  of  Mil  ammoniac,  and  then  an  excen  of  ammooit. 
whiuh  preci)>ituli*M  thn  iron  in  the  *t>tUi  of  peroxyde  of  iron, 
the  laagneHiu  being  kept  in  «ciliitioh  by  the  tal  ammnniae 
previoualj  added.  Oollwt  the  ]>roc-ipilated  pcroxyde  of  iroa 
OD  a  filter,  waili,  dry,  ignite,  and  weigh, 

62.  To  tlic  li(|uor  flltored  rroiu  the  peroxydo  of  iron,  add 
oxalate  of  nmmonin ;  n  white  precipitate  of  oxalate  of  line 
falls  down,  which  is  eollecl«d  on  a  filter,  washed,  dried,  and 
ignited,  a*  diwcribr^d  bofore. 

Si.  If  the  ore  eontaina  mungane«e,  It  ahould  be  preeipitatH 
in  the  state  of  ealphitrel,  as  described  at  the  beinnning,  page 
1 17,  §  37.  Tlie  preaence  t>f  manjtuueae  in  the  ore  may  be 
detected  by  mixing  a  |Mrtion  of  it,  pnlveriud,  with  carbonate 
of  aoda.  and  heuting  it  bofore  thi'  btnwpi|ie  on  n  strip  of 
platianm.  The  mi>lied  mom  will  nnsiime  i>  green  rolonr,  (f 
man^aneH;  i*  pn-jwnt. 

M.  I^wtly ;  hy  adding  jihosphatc  of  soda  and  ainnioab  to 
Ibc  flttratr,  ns  dcecribed  before,  a  precipitate  of  ammonle- 
plMM|i|iftlo  of  magDesia  will  be  produced,  dltier  immodiately. 
or  aJl«r  a  irtule.  _ 
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M.  This  ore,  analyxei)  bj  Bcadant,  Benlii«r,  mid  Klap- 
4h,  gave  the  following  KHults ; — 


Kr>fUud. 

lUlgnnjf. 

HMtl. 

Frvloxjrde  «r  ifon  . 

Oxjde  of  MmogHOSM 

Uni* 

Mxgnena 

38.78 
0.38 
0.98 

fi3.0 
41.0 

a« 

8.4 

37-80 

aojoo 
aao 

0.f>0 

KH'.W       100.0         IO0.0O   1 

Hcrihiir.       Jhnhin.      KUproib. 

56.  jinafytit  ofetnU  iron.  Caat  iron  in  u  cumbinntioD  ot' 
nt«(itllic  iron  anil  carbon,  wluch  ukcs  place  in  the  ameJiiag 
furaarr'i  nntl  i>f  whioli  there  an:  tlin^  vnrittics  ;  the  while, 
ibe  grey  or  ntoctktl,  and  tlie  bliurk.  AUIiotigh  cost  iron  in 
eaiwttirily  a  carburet  of  iron,  jct  iu  conslilucote  do  not  con- 
sist of  iron  anii  carbon  utily,  but  it  gi-ncntllyrontairu  besides 
•evcval  foreign  mbstancc^  such  ii^  sUirium,  misnganeaf,  phot- 
pAorut,  ftc-,  the  prcsrncc  of  whicli  inortify  the  properties  of 
cast  iron  very  nuiterinlly. 

57.  The  foUowing  table  showif  the  composition  of  ca»i 
irwi ! — 


ll 

cmiMHk. 

■f  G*)r  L^uh 

a.B(ni 

I.IGO 

Tttre 

1 
1 

PhMphonii... 
Mi«^pr«»  ... 

1.GSV 

0.7801 

Trace 

99150 

1.9001 
0.440 
Tnce 

9&.ei<y 

a,o()« 

0.19S 
94.84S 

■iO-JI 
S.tBO 
0X>64 

Trjwi- 
1)3.83.^ 

3.100 

i.oeoi 

O.«09 
Tra»f 
93.1171 

3.3A4 
1.010 

Tnn 

f 

100.000 

100.000 

IDO.UOO 

100,000 

lOO.UOO 

ioo.aao'ioo.tiou 

1 

58.  Some  rarietiea  of  cut  Iron  may  contain  as  much  a 
5  per  oenl.  of  carbon. 


/ 
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59.  Ur.  L.  Swanlnvg  gives  tlio  rollowing  uxslyus  of  cM 
iron  from  North  America : — 

URXr  OAflt    UtOK. 
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lleuu 

tnui 

AsUnalla 
feBalMi 

tlOBH* 

IMoiVte 
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i.wor 
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0.002S 

!H).o»ea 
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O.0OS5 
Tr»ce 
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0.097S 
0.00  H 

9A.6033 

s.osan 

1.3113 

0.002B 

0.0101 

!}5.4«7fi 

lOO.OODO 

S.HGI7 
I.094H 

0.1  miK 

0.0170 

0.0936 

A9.1IS34 

lou.uoun 

1 

Kiu.uuno 

ion  .0000 

1OO.0000 

1 
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GO.  Cost  iron  from  llie  smelting  furai)C«  of  tlio  Lohigb 
IroD  Company,  contained — 


Ourbon 
Silioiiun 
.Sulphur 
C^loium 
AlumluIuBi 
Copper  . 
?bi«phonu 
IroB  . 


*.4fJ9i 
1.0360 
OjOOOO 
0.0163 
a0406 

Aoias 
aooiT 

943H8 
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61.  fHule  oaiU  iron  in  produced  Jii  the  troclting  fums 
wbcn  mongiinetdrerou*  i>ra>  are  employed,  or  when  (tic 
quMiitiiy  of  otv  smcltfd  in  proportionally  grvnicr  llian  that 
of  the  eok«i  white  east  iron  in  prodiu^vd  itUo  wlion  grey  caal 
iron  is  suddenly  cliillod.  Il  lia<  a  metallic  liutre,  and  aoiiw- 
timc9  a  silvery  nppcarancc.  When  il  cool^ns  mangaaesc^  It 
aiien  crystallieM  in  voluminous  qnadnagulu  pymnida,  ttt 
Bp,  gr.  is  from  7.44  to  7.84. 

63-  ^HiGD  wAite  out  iron  ts  treated  by  in  acid,  no  gtmphits 
U  depoeJI«d,  iis  id  tkt;  cue  with  grey  out  iron.      Man- 
Ifanesiferous  white  cost  iron  ii  generally  cmjiloyod  for  the 
monufsclure  of  slocL 
63.   G'r«y  e<ut  iron  is  gencnJly  produced  from  om  of 
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a  good  qnalitj  wli«n  the  MUtlting  is  property  ii)niiafti>d.  lu 
colunr  i*  grtty,  iu  fncture  1*  fp-unulur,  nlwnyx  |ior(iu^,  uid 
never  tukrai  n  good  poli^i.  iLi  tip.  gr.  rurio  trcini  6.79  lo 
7.05.  It  may  be  ciwily  filed  or  borrd,  and  if  trpnted  l>y  acids, 
m  nuiiluum  of  grapbito  Ln  leil,  thongh  in  Ins  ccmEidvnible 
qnnntiiy,  liowever,  Ihut  in  the  cbm  wrilh  blnck  enst  iron,  nnd 
it  alwnyii  cuntnin*  *  <!cnitEn  quantity  of  ailidiim,  us  shown  in 
pr(h:(^ing  tabU^ti. 

64.  When  grri/  ea*t  iron,  Wng  fiiRcd,  i»  suddenly  chilled 
•Ihrowing  cold  water  tipon  it,  it  iiodcrgocs  n  J^pcciw  of 

and  beconiM  convcrlird  into  white  ca*t-iron,  which 
modifimtion  in  nlwap  produced,  ns  least  partially,  even  when 
it  is  oooled  too  rapidly ;  and  in  that  case  it  becomes  border, 
more  brittle,  and  tli*;  rarbon,  inslMid  of  being  aa  before,  merely 
in  tbc  (tate  of  solution  in  the  iron,  enters  then  probably  inloa 
state  of  comUnation  with  the  iron:  forikniir  linving  been  thus 
cbillod,  it  no  longrr  ile[xj»its  gmpliilii  hy  Ireiiiment  witJi  nn 
id,  iiin  carbon  twe-ajntig  in  the  state  of  cnrbiirctted  hydi-ogeo. 

65.  Tiic  i»reMMic«   of  pho9ph<)roM  iii  grey  cast  iron   dl- 
ibcs  its  tenacity,  but  aiigini-nts  itn  fluidity,  and  rendera 

mori'  applicable  to  the  I'usliug  uf  olyei^Li  of  art, 

66.  Blati-  ctul  iron  owes  itn  colour  nnd  propcirties  to  a 
eertain  quantity  of  cjirbon  which  has  dissolved  whilst  treat- 
in-^  ibe  ore  with  an  excess  of  coke  in  the  smelting  funiace. 
Itlack  cadt  iron  is  slightly  mnlh-jiblr,  but  is  easily  fractured. 

la  more  fusible  than  cither  white  or  grey  caat  iron,  and 
beu  treated  by  acids,  the  hydrogen  disengaged  is  always 
mixed  with  carburettcl  hydrogen,  which  gives  the  ^aa  a 
fetid  odour,  and  an  abundant  residuum  of  gmphile  b  1«IV. 

67.  The  prcAeuce  of  iron,  carbon,  siliciuui,  aliiminium, 
manganese  phosphorus,  and  sulphur  conlained  in  cast  iron, 
may  be  dctcei'-il.  and  ihe  reapoctivc  i|uantity  of  these  »ub- 

iiices  dctenniiicd  in  the  foUowiug  manner  : — 

68.  IMssolve  a  given  weight  of  the  cast  iron  under  exami- 
nation ill  aqua  rcgia,  evapurate  the  solution  to  AryaeM,  Biix 

le  re^duuiu  with  three  or  four  titncs  its  weight  of  car- 
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■nlve  iW  bad  BBS  fat  bT^neUafie  ■ad,  evapome  agu 
la  perfad  ilijiiiM,  drencb  die  ib;  bms  with  atiifecatoij 
iHtiitf  oduialia  ttH,  moA  aAcr  •  few  iBiBtiSea  add  irwn. 
Tlai  wUeh  b  kA  in  ■>  liMobM*  *ut«  u  ■Uirs ;  tcpuut 
il  hj  ailwjn^  wMb  it  oa  Uie  filuir  wiUi  wttl«r  alifbll; 
■ridifad  wtlk  laaristie  acid,  dt;,  and  i;gfMe  il  in  m  fJi- 
litwa  crucible,  BBii  tben  weigk  The  nliia  •huuU  be 
periiutlj  diT  be&ra  ^pdda(  it,  becaoM  a  kv  mighi  olhtr- 
WiM  be  HUiaiiMsd  bf  pn^odka,  and  the  cnieiUe  sbouU  te 
kept  eo*ered  whilN  "— '"g.  ia  ofder  that  tltf  powder  nuf 
UM  nbetorb  mnuturc  From  tba  weight  of  the  alica  obtained. 
that  of  tlxf  uUcium  in  the  c«bi  tiui  i«  ■r'*hhlr'  100  gnii* 
uf  ailica  r«i>rcMnt  48.4  of  wliciBiii  i  or  each  gnua  of  aiUo 
<K  O,)  oontaiiw  0.48(MiO  of  atUdam. 

6!/.  The  (luaotil/  of  phtttpkorua  is  d«IeiBUiied  b;  Uiuoti- 
iug  a  knuwii  weighl  of  the  oadi  iron  under  examinatiun, 
30  grain*,  Ibr  example,  in  aqua  rqpa,  or,  bMtmr  aliU,  in  nitric 
wid,  and  w^ralinK  tl»e  siJlot  by  epa|>oraiioD  W  drjncu,  « 
wv  juiit  wid  i  carliooate  uf  potoili  ia  ibeo  added  to  ih«  £!• 
ItwI  li'iiHrr  :  Ihla  precipilotiM  the  phupliurtu  in  thi;  »tatv  of 
liiwiu  |Mrpbai|iliatc  of  iron  mixed  with  perox^ilc  of  inm. 
Hi*  (iTDclpiuia  ahDuld  tbun  b«  treated  with  caustic  poUsli. 
Ill  a  iiilver  cnidble,  in  order  to  trsnut'onii  it  inig  pboofduie 
of  patn«li  (  nuler  i*  poiiml  upon  tlie  rav*,  wtiich  diaHlra 
Ibu  |>lM)>pbal«  uf  potash  and  IcAves  the  perDxydc  of  iroa  ia 
an  iiiw>lul>li!  Ktntc.  Tlio  wliulc  ik  thn>w-n  on  a  liller,  and 
lltK  llllralf!  il  lIu'D  MijK'r.'uitunkU'd  hj  uxi  ucid,  uii  i^ec«a  of  ep- 
lnli«in  uf  cliliiriile  uf  ealciuiu  is  piinrcd  in,  and,  on  adding 
aiHBionln,  n  precipitate  uf  pboq>hatc  of  lime  is  produced, 
(hnn  wliit'ii,  nl^er  iKitilion,  the  pbosplkoric  add  is  estimated. 
tMi  uraliu  uf  jihiwpliali^  of  time  represent  72  of  phosphoric 
iwii'l,  iir  W'i  uS  pboKptiorus  ;  or  each  grain  of  phoe{dia(e  of 
llmo  rupTManta  O.U6I8  grain  of  pboipborio  acid,  or  0.24491 
liraln  of  pho«|iJiaruik. 
70.  Or  to  ilio  nbore  mentiaDeil  •olution  of  pboapliatti  of 
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Deutraliwd  bj  lo  add,  *  knowa  weight  of  reoentl}' 
ijoltnl  proloxjrdc  of  lead  i*  culited,  tlt«  wliole  i.i  evupttriiteil 
lo  drjDCM,  and  the  roRiduum  i»  i^ntied  iu  n  uiinll  oouQtcr- 
pobed  cTuciblv!  thv  ina*<  i*  tlinn  weighed,  and  Crom  tbc 
w«igl)t  thofl  triiiaiiMHl  ttiat  of  tho  proloxydt-  of  bail  oinployed 
b  dediKlod,  the  remainder  indicnles  (ho  (iiiantity  of  nnlij^- 
dro«ts  plMMpboricmcid,  73  t;nunH  of  which  represent  32  gruiiiii 
of  p(u«p)ionu,ara>ctigruiQuf  wbicheontainsO.43914  grnin 
of  pbottptioriu. 

Tl.  The  quttiitilj- of  fM//rAur  contained  in  cost  iron  may  bo 
etliiDBtoil  bjr  diasolring  l)ie  unHl  iron  in  ar/«a  rcgin,  nnd 
evaporating  the  Kiluliou  to  dryoMa.  trviiiiiig  tin-  rraiiluDtn 
with  wkUr  ■ddlfied  tiy  ii  tittle  nitrii;  add,  and  lilliu'ing.  Ttie 
pL-mxjile  of  iroD  ii>  prncipilalcd  bjr  niuniunin,  coUecti'il  on  % 
filter,  wuhed,  ilricd,  nnd  ignited.  The  liquor  filtered  troin 
H>r  prroxjrdc  of  iron  i>houIi]  then  be  niipi-nwtiinneii  with 
nitric  acid,  and  tlw  iialpliur  which  lioa  boon  eonvei-ied  into 
<t{il|^iiri<;  acid,  by  the  above  trcntim^nt,  in  then  predpitatvd 
in  tlie  Btat*!  of  sulplintc  orbRryto,  by  pouring'  a  solution  of 
nilrate  of  baryta  into  the  liquor.  The  prcei  pita  led  sulphiito 
of  baryta  i«  lUlowed  to  settle  completely  at  ttie  bottom  of  tJiv 
vewiel,  the  clear  sui>ematani  liquor  in  then  carefully  (leouiiled 
and  re]ila<«d  by  n  fnub  quuiuity  ul'  builiijf;  water,  tlie  pre<- 
cipitato  t*  again  iillownl  lo  *i;Ill<',  and  this  wnnhing,  hy  eub- 
■idcnce,  is  ropeotcd  ihncn  or  four  time*,  in  ordrr  thai  llit 
precipitate  toay  ngglomerate  well  ;  tho  whok  is  then  thrown 
oD  a  filler,  and  the  precipitate  is  Anntly  wa»hc<l,  dried,  igiiilnd, 
and  neighed.  1 17  grains  of  sulphate  of  baryta  contain  4l> 
eulphoric  acid,  or  16  of  sulphur  i  or  eodi  grain  of  sul- 
ihato  of  baryta  eontoini  0.S4368  groiTi  of  sulphuric  add,  or 
0.137-47  giwiii  of  iulpliur. 

2.  The  proportioti  of  carbon  <.>ontained  in  enitt  iron  can> 
be  determined  by  diisolring  the  iron  in  ao  acid,  becaiuv 
!•  carlion  e«i.-iijie9t  partially,  and  sconMiineB  (when  in  «mall 
quantity  or  in  combination)  totally  in  tlie  state  of  carburet  of 
ij'tlrogen. 
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73.  One  of  tbe  pn>«aa«»  hj  wIdeU  Uk!  quantity  of  caiboo 
can  be  ■ccuratelj  detfiriaiiwd,  m  tlmt  of  Brrthier,  wfaicti 
con*i*ta  in  (inlvcriEing  or  tiling  Die  ciii>t  iron  to  be  MaiiiintJ 
(for  which  jnirpwi-  v<tj-  haril  nncl  fine  fllea  only  mtut  b» 
used),  and  placing  100  grains  of  the  polverixcd  iron  m  ub- 
taiMd.  in  a  Urge  porcelain  caiuuk,  and  l[e^>iug  ii  coiututh 
■WiMoncd  with  water  containing  a  little  coroidon  nalt.  ukI 
exponinK  >t  ■<>  t!>«  aluoapbera  fur  It)  or  12  ittiTi^  The  fwl 
or  oxydizcd  portiunri  ifliich  will  have  fomtcd  shoold  be  te- 
mored  crcrj-  morning  by  triliiration,  or  liligation,  and  «laut- 
ation.  Th(-  ]KirUon^  uf  iron  wliicli  Iiavc  not  been  attacked 
arc  r<-ttini«il  Ki  tbc  oa]inule,  and  agnin  kept  ezpOMd,  in  the 
tnoitx  gtntc,  to  the  ntnwapliere.  Tbc  whole  of  the  iron  bariiij 
been  thus  oxyilieed,  nn  vxce^  of  hydrochloric  acid  is  added, 
and  the  whole  in  nvn[iorati-<l  to  dryness ;  hydroi-Ulonc  arid  i* 
afcain  added,  and  tlie  wliole  in  thrown  on  a  filter  and  mwhed. 
The  insoluble  reaiduum  i*  drii'd  in  a  ootcj^  plaiiuum  cmci' 
Ue  and  woighed.  The  carer  of  the  platinum  cmdble  b 
the*  rcmovc'l,  and  tlie  rcsidatim  in  the  crucible  U  ogain 
ignited  in  contact  with  the  air,  in  order  to  Inim  the  carbon. 
The  crudble  is  then  weighed  again ;  the  loas  indicatva  tbr 
C|uantily  of  carbon.  The  ashes  left  (if  any)  may  anwiot  of 
oilicn,  or  uf  graphite ;  in  that  case,  (liey  should  be  tmiled 
with  a  -lolutiun  of  caiii^tic  potasb,  which  vrill  disanlre  the 
ititi<^*,  nhilat  the  graphite  will  remaiii  Ja  an  IdmIuUc  state- 
anil  ill  weight  may  then  be  aacortailied. 

"  M.  Itegnauit  progm^d  anolhtr  melhott  fur  the  vnay  and 
accurate  dvtcrminntion  of  the  carbon  oonlained  in  cast  iroD. 
Five  grainoiea  uf  cast  iron  reduced  into  filings,  when  it  i* 
mil,  or  pulverised  in  a  mortar  when  it  is  brittle,  are  mixed 
with  tiO  or  80  grnnimes*  uf  chronuttn  of  lead,  preriously  fused, 
onc-tKirvl  or  one-fourth  uf  wliich  mixture  is  set  a^de.  Five 
grammes  of  ihlorate  of  jiotash  arc  then  added  lo  the  renaain- 
der,  which  chlorate  of  potash  oonlains  about  tbe  quantity 


•  rJieBn""""*  wci<'hil5.WW8Wii»,\.Wita*t«.\l\a\iff,in„. 
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oZ)^;en  neeentmry  Ut  canxan  tli«  iron  in(<i  pirrMwic ;  ami  tli« 
mixturL*  ii  inlrmliMitcl  into  n  gln^fl  tubr,  limiinr  to  tho»is  mi« 
pl(ij-<Mt  in  organic  annlyni*,  )>iit  nliich  may  hv.  tnii<rh  shorter.-' 
Tbe  jiorlion  of  thu  mtxlaru  of  caxt  :n>n  und  of  clirtimnie  of 
JmmI,  wliicli  vita  td  (Utile,  iK  novr  (iditi;^tl  and  pnt  over  lli« 
Bher  portion  in  thu  tubv,  mul  Lniitlj,  nn  ex»iccating  iippa- 
mtu',  nnil  n  t.ir'bigV  npparatus  for  oondcneing  carbonic  acid 
i«  Rdaptod  to  lli«  tube  as  for  performing  an  organic  analjsis. 
'11)«  portion  of  the  tube  wbich  contains  llie  mixture  without 
chlorate  is  brought  to  a  red  heat,  and  wtien  tliia  ia  donOi  the 
operator  b^^ins  to  heat  the  portion  which  contuna  tlte  Otlier 
miztore  witli  the  dilorfttc,  and  the  hvat  i.<  giviluall]r  ndranced  \ 
in  proportion  BHlhc  di^cngagi-mcntof  Ihcgasbecooiceslovror. 
Uy  ojicintiiig  tliiiif,  the  owt  iron  is  first  burnt  alrnnft  com- 
plelrly  by  the  oxygen  of  the  chlorate,  and  only  a  rcry  naiall 
quantity  of  this  ga»  escapes  front  the  tube.  Tlio  tempora- 
ture  llien  becoming  higlior,  the  eotnbustion  U  fiuiAlied  by  the 
ehroinatc  of  lead  which,  in  fusing,  oxydiseti  th«  la.it  |>urlioa 
of  tJie  cost  iron.  It  is  advisable  to  wrap  the  ginm  tube 
in  *  Hhe«t  of  copper,  because,  tuwanla  Ihu  aiA,  the  licat 
ntiutt  be  Hiroiig  enougli  to  fu»u  tlie  chniumtu  of  U-nd  completely. 
"  The  oxyilimtion  of  the  cunt  iron  u  corujiU-te,  which  may 
be  MCCilainMl  by  triluruting  the  mtuM  contained  in  thn  lube 
aiW  tbe  combustion,  when  it  will  l)«  sii-n  thai  not  a  paiticl« 
remains  capable  of  being  attmctcl  iiy  a  miigtict.  The  ana- 
\yaia  is,  beaidcs,  eo  easily  performed,  that  it  may  be  couiplelcd 
in  less  than  half  an  hour. 

"  When  cast  iron  contains  sulphur,  the  latter  rejuuin-t  alto- 
gether ia  tbu  tube  in  tlie  atalo  of  aulphate  of  luad." 


IK 


Tbc  proportion  of  maai/anttt  may  be  dolcrmined  as 

^'5.   Di.'UKiIre  the  iron  in  aqua  regia,  witli  tlie  help  of  lieal, 
after  aligbtly  mpcraiturating  tbe  solution  with  amnicniai 
a  fow   llakcn  of  pnrtixyde  of  iron  begin  to  ap[iear, 
ily  B  gentle  hcni,  in  ordvr  to  ascfirUdit  'nVieVlwt  Vbc»tt  ti^^- 
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diuh  brown  l!nk«<  nill  rcdiuoke  or  ool ;  if  they  rcduMlTr. 
il  (.-•  n  [inM>r  Hint  uintiMnia  liaa  not  been  ultW  in  raflldtol 
ijuaiility !  iiuin;  of  it  tihoiild  tlienforc  bw  poured  into  the  tolf 
Lion,  draji  tijr  Orop,  until  a  fvw  ftultcs  of  pcroxyile  of  in* 
wliiclt   it  proilucc*  •re  no   lotigpr   rvdisaulrvd  bj  Kpptjia^ 
LcAt.     A  »olotion  of  pcrfrctljr  neutral  pimaccinnte  ttf  iitt 
is  ttii^n  oildt'i]  to  ihu  fluid,  which  has  a  reddish  brown  cohM 
until   «   prvcipitatv   cciuot  to   be  produced  ;  heat  ll  appUtd. 
aad  wbiM)  tli«  liquor  hiut  become  cold  the  rMl4i<h  lirv*v 
precipitate  i>f  pt^riiuccinatc  of  iron  b  cullccled  on  »  ftllcr> 
wosbed,   dried,    nml    ignititl    in    m    pUtiniuti  crudble^  uid 
weigbed.     Shoul>(  tiic  opt-rator  cbancc  to   i>uur  too   mott 
ftDununiu  ill  the  llr«t  instnnoc,  the  crrvr  may  be  corrector 
by  ibclding  a  few  drops  of  muriatic  acid,  and  Klirriaji  tbt 
whole  well,  and  proceoduig  aa  just  dinotvd. 

76.  Tu  thu  liquor  lilterod  (torn  tlia  pa»ucdnal«  of  ina, 
[tarbonale  of  wjilit  should  now  be  addodi  and  heat  appUodt 
(HiiH  preuipitnti3i  tlio  maDgaueae  in  tbo  state  uf  carUmat*  vf 
Qgaiit^ite,  whiL-li  «1iould  be  coUeclod  oii  u  liltvr,  wuhiol, 
dried,  ignited  by  a  Htrong  bent  in  a  pUliuunt  cnidble,  tutil 
it  no  longer  dimmiitlK.^  in  weight ;  the  oarbouatc  of  manga- 
nesu  is  (liercbf  cuiivoried  into  inniiganuaa-iiiaiiganic  oxyifo 
in  wliicb  etato  it  it  reeiglird,  and  each  grain  of  which  coo- 
laiQ*  0.7JO93  grain  of  mangonuic. 
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1.  'Hie  iron  filing  met  with  in  eomim^rce  an  olleu  mixed 
witti  particlea  of  cop|>cr,  tho  pmMtncc  of  wliich,  for  platou* 
ccutieal  preparations,  is  evidently  objectionable  or  dongamik 
Tluvo  and  other  impuritic*,  however,  are  ewiilj  Mf(iaraled  bjr 

fRiCOiis  of  the  magnet.     But  it  {■  always  U-llvr  lo  purehlM 
turtalngs  inatoad  of  iron  fitinit^  t(>r  in  that  CMO  the 
enoe  of  copper  b  immediately  obMn-abW. 

2.  The  presence  of  copper  may  also  lie  detected  by  poaf 
\il^  on  aqueoas  solutioo  of  amoKitiia  npon  a  unall  |iottloa  of 
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the  filmgv,  anil  nirring  the  mixturi!  in  contact  vriib  ihe  air  ; 
if  Iho  iron  filingx  bn  pur«,  the  liquor  will  remain  colourless  ; 
in  the  contrnry  cam,  it  ■wuinm  ■  blue  culuur.  which  Is  so 
mnch  the  more  inliMifc,  of  it  contain*  a  lat^r  proporiioo  of 


ISINGLASS. 

1.  IninglnM  is  a  glue,  mAnnfactiireil  nlmost  esclniiiTclj' in 
anuB,  and  \*  made  cfaicd!/  of  tlui  ftir  bliKtdtrr  ami  Munil*  of 

liinil*  of  fish,  cspocJ.illy  of  Itic  Murgcon,  (AcipiMitrr 
'  It  h  tliu  lincnt  antl  bc*t  of  aiiiinal  glue*  i  l\w  ImkI 
<)ualilj  b  akaped  like  n  lyre,  unothcr  ijunlity  i.i  in  Mjuurc 
pieces  tike  lite  leaves  of  n  book  ;  itm  lowcjit  quality  I4  of  all 
soria  of  sliapes,  fniiu  ita  havings  be<-n  (Irif^d  n-ithout  care. 

2.  laingU.'w  is  iisi>d  for  ciiUnnry  |iiir|i(ni<:s,  fitr  dtiiug  beer 
and  other  liquida,  for  making  court  ]>la.iter,  and  ntiS^ning 
aillL  It  sliould  be  wliile,  inoduroua,  reiulily  and  c(ira|)latel7 
soluble  in  hot  water,  and  in  cooUng  form  b  $omi-tmnxpa(viit 
and  Milid  ji-Uy. 

i.  When  a  tliin  pinci;  of  genuine  i<inglu.-u  ia  looked 
through,  by  holding  it  before  iha  <>ye  and  day-light,  a  sort  of 
•URing  appearance,  or  cAaloieiuent,  may  be  observed. 

4.  Isinglass  is  oHen  inulutcd  with  the  intestinal  mem- 
branP4  of  the  calf  and  of  the  sheep ;  this  spurious  article 
msy  bo  rccogiuxed,  because  it  does  not  exhibit  tlie  sliiiiing 
^qwaronce  before  alluded  to  when  Itetd  before  the  light,  and 
because,  allhixigii  iiKNlorous,  il  has  a  aaltiali  tUvour,  and  in 
generally  in  thinner  ]»e«es  tliau  the  genuine  iNiiiglass.  If  it 
be  torn  osnndcr,  it  will  be  observed  that  it  nuiy  be  rent  in 
all  directions,  wldlst  genuine  lainglasa  cannot  bo  divided 
otberwi>>«  than  in  the  direction  of  its  fibres.  If  a  piece  at 
artificial  iainglass  be  niaccrated  in  water,  it  swells,  hut  In- 
retaining  its  shape,  oa  is  tliQ  CMb  "rVOiv  i^Mt^t« 
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■KingloM,  ii  bccociMw  divifled  into  MiiaD  pieces,  rortninf;  a  sort 
of  ciinlj-  pmcipitalc  ;  aud  if  tre«t«d  wilb  Ltuiling  wmter,  ttbout 
uni^-lliinl  of  ita  wdglil  ia  leil  in  mn  tnsolubio  staiv,  uid  iIk 
liqiHir  doM  not  form  a  good  joUy. 


f      1.  Kol 


KELP. 

BRITIMt  BARILLA. 

1.  Kolp,  or  Britiali  ImrilU,  U  nn  alkali  «lill  cnorc  imiMn 
ttiAii  borilln,  and  wliii'li  is  obiainrd  in  this  fotintry  by  bunting 
viuiou*  K«  we^ds.  It  Kcldom  contiun*  more  ikon  from  two 
to  fire  per  cmt.  of  real  aodu.  Tbi-  mnnuracturc  of  kelp,  \ikt 
thitl  or  bnrillo,  is  almost  ulMinloncxl,  rxoept  a*  n  oounx  of 
iodioc— Si'o  Asia  and  Baritla. 

^^^B  KlTrFER.NICKEL. 

^^^^^  PROTO-ARSENIURKT  OK  NICKEL. 

*  1 .  This  Duncnil  ia  Ibc  moat  abuadant  of  lh«  ores  of  nldu^ 
it  Uaa  a  reddish  colour,  souM-wliat  like  oopper,  but  il  coaMlu 
no  copper.  U  b  in»(iluU«  io  liydrocliloric  aciil,  but  it 
Ksadily  Hi(M>lvc»  in  nitric  acid,  nnd  in  nqna  rt^a.  UoMtisf 
iranafonoe  it  into  Intiic  ancniale  of  nickel  of  ■  green  eoliMir- 
The  ooQstitncnt^  of  thi»  mineral  arc  m  foUows  i^ 
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2.  TIk!  analysiH  of  kopftT  nickvl  ia  peribrmed  by  , 
rodacing  tbo  uiineraH  into  tbt^  few*  \*wi4«,  and  boilinj 
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lulpbnr  (if  lu;  sepsraleB) 
Med  Into  7«11oir  lamp*  nlitcli  tnuv  be  separated  b^ 
the  Ktludon  KhouU,  of  cuum-,  be  ililuinl  willi  w«ier 
ering,  for  Uie  filtia-  would  olberwise  bo  corroded  byl 
ind  the  liqiinr  would  burnt  tlirougli.    ThL-aiilphurial 
:h   h*s  b<;rn   protliici'd   by  tim  nclion  of  Bi\un  regis! 
enlptiar  of  the  mineral,  tuid  which  in  conlnincd  in 
p  Altered  friMii  the  hiiuiw  of  nulphur  and   <itlKT 
portions,  should  be  precipitniiiii  in  thi-  jrtnte  of  sul- 
«i7taby«>oluticn  of  chloride  of  biiriiini,  it  innv  thi^n 
fid  on  ■  filter,  wiuhcJ,  dried,  ignited,  md  neighed, 
■  of  sulphata  of  bar/lA  =>  40  gmins  of  sulphuric 
OODWqUcfltly  13  grains  of  sulphur ;  or  ench  gmin  tif 
if  bvyta contains  0.34368  grMii  of  sulpliunc  ncid,  »r 
I^D  of  Bulplinr.    The  lumps  of  sulphur  which  mnj- 
led  whilst  boiling  with  aqua  nigia  slioulil  be  n-uiJu-d, 
1  w«igfaed,  and  thetr  weight  added  i»  tluit  »f  thu 
unseated  b/  the  sulphate  of  hiuyta  obtiiined,  givcaJ 
I  proportion  of  the  sulphur  in  the  mineral.     At\cT 
elgbod  ibe  yellow  lumps  of  sulphur  they  &hould  be 
to  B  red  heat  on  a  ilrip  of  platinum,  or  in  n  small 

oipsiile,  if  pure,  they  will  burn  away  without 
In  tlie  contrary  vttae,  lbs  neidue  l«ll  must  b« 
to  thai  in  the  filter. 

I  liquor  filtered  from  the  sulphate  of  baryta  should 
rested  by  dilute  sulphuric  acid,  in  order  to  precipi- 
exwsis  of  chloride  of  bnrium  employed  which  is 
I  by  Altering.  The  arsenic  neid  contained  in  the 
1st  now  be  oonvftrted  intii  ur^enioii^  ncid,  by  boiling 
irge  excess  of  siilplmroiis  aeid,  which  may  be  done 
i  I — Tbe  solution  is  poiireil  into  a  Borcnce  llask,  or 
and  a  large  excuM  of  a  conccntrutod  aqueous  solu- 
ilphurou*  acid  is  added  i  tli«  flusk  should  be  inclined 
it  of  about  iS",  in  order  to  avoid  low  from  spurting, 
d  tburein  is  grtutually  raised  to  ihn  boiling  point, 

pt  uuiaieriog  at  a  genilo  be&l  uaXi\  «M  <;A»ax  vA 


ept  auxuaerm^ 
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suipharoua  add  hn  ToiuAbcd;  a  camnt  of  salpluirottd 
hydrggoD  »  then  pcaaod  tbrotagb  iho  licjnor  until  it  bi> 
•oqiur«d  a  smn^  odour  of  the  gas ;  tbc  flwk  in  tbrn  coriui 
np  and  aUovr«<]  to  remaia  for  aboal  oa«  boor  in  a  wmnn  phee. 
it  i:<  Uk-h  uacarked,  and  sknrljr  evaporated  at  a  goalie  tai 
nniil  all  udour  of  sulphtmtled  liydnigcn  has  diaappearali  <r 
viae,  aA«r  luring  left  tbi!  wilutioD  aaturated  with  unlphorrUal 
hydrogen  at  rest  for  abant  an  hoar,  aa  w«  said,  a  atRsm  «t 
carlMmk  add  gn«  may  be  pamcd  through  it  in  order  to  tspi 
thi;  nulphurpttvd  hydrogen  ;  in  either  cave  th*:  last  traca  gf 
aulphurct  of  araeaic  arc  p(«cipitatod.  The  yellow  precipitate 
vbidi  is  a  iriaulphnret  of  araenic^  is  coUectrd  on  a  counter- 
poiaed  fllln-.  washed,  dried  at  a  steam  beat,  and  weighed. 
In  whole  numhen  IS4  of  tri«ilpburet  of  arsenic  repiuuiil 
76  of  arwoic,  or  dcciioally,  each  grain  of  sulphoret  cootaiai 
0.60903  grain  of  itraenic. 

4.  The  quantity  of  arsenic,  bowerer,  cannot  he  dedueed 
directly  from  tbe  sulphnret  obtained,  because  its  coniporitioa 
b  not  definite,  it  eontains  an  excosa  of  aulphur  &om  the 
portM  diMoropoaition  of  the  sulphareued  faydngca  euployed 
to  pr«Jpital«  it.  After  weaghing  the  aulpburet  of  ancotc, 
as  alwve  iiaid,  it  »bould  he  shaken  fWim  the  filler  into  a  laige 
glni»-bciiker  covered  with  a  concave  gUu,  or  with  a  poreelain 
cnp!<ul<',  iiiiil  triMiK-d  iliereiu  wUh  Ujua  regiat  tbc  counter- 
IKiiseil  lilter  fehuuld  llieii  bo  weighed  agun,  in  ordr-r  to  know 
the  cuict  weight  of  sulpliuret  of  arsenic  operated  upon.  The 
action  of  the  nqua  regja  converts  tbe  sulphurel  of  araenic  in- 
to nrsenic  acitl,  a  {Kirlion  of  tlio  sulphur  separates  id  yeJlotr 
lumps,  which  may  be  weighed  as  pore  sulphur,  the  other 
p»rlionof  the  (sulphur,  which  has  been  converted  iuiosujpbaric 
H-id,  u  prcc)|HlAtei:l  as  sulphate  of  baryta  by  chkwide  of 
bariuin,  Crom  the  wc^bt  vA'  which  that  of  Iho  sulphur  » 
calrubited,  as  aboro  mentioned.  'Iho  eoUc«tiTc  weight  of  the 
sulphur  obtained  in  yellow  lunip«i,  and  that  represented  by 
the  aulphale  of  baryta,  gi*<»  thai  of  the  xulphorel  of  arsenie 
4^penUlKl  apon,  and,  eanM*\u«i:tl\;f,vW\.o£iJhc«raeaicia  theoro- 
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1  of  c<Mir«rtiag  the  Mnwnio  acid  nontuim-d  in  thn 
Tiiito  VMinioiif  add,  b/  inmiK  of  Kulpbaroiu  add,  m 
^liaocd,  tbr-  liciiMr  maj-  be  prwipiint«ii  at  once  by 
hydrogen,  tli«  only  diffeivncc  k  in  the  l«Df[th  of 
|uir«d,  arsenic  acid  being  much  leM  raadUjr  ptaAfi- 
Hulpharettcd  liydrogen  tlian  arwnwus  add.  The 
of  Bulphnret  of  arecnic,  however,  maj  be  pre- 
I  bj  digestiog  the  solntioa  saturated  with  salphurelted 
■*  »  gentle  heat,  until  all  odour  of  the  gaa  hiw 

the  liquor  which  WM  Uiered  fVam  the  sulphuret  of 
li  nitric  acid  sbosld  he  added,  and  it  must  bo  coii- 
bj  boiling,  nfler  which  an  cxoes»  of  ammonia  is 
b  order  lo  precipitate  the  iron  in  the  state  of  pcroxj'dc 
fof  a  redilish-browD  colour.  The  li<iuor  filtered  from 
Kipitatv  li  hlw^  andoonlaiiu  tlM^  niek<>L  As,  howeroTi 
Icipitatv  of  pcroxyde  of  iron  uKuuUjr  retaina  a  Bnall 
^  of  nickd  whidi  hait  fiillitn  down  with  it,  it  ia 
fe  to  rediMolw  it  in  bjrdrnobloriu  acid,  and  to  r^pre- 
tit  by  Fnch*'  mctbod,  thut  i*,  hj  carbonate  of  bcu-^ia 
hn  ^-TIm!  peroxyde  of  iron  havioK  been  rediMolved 
jochloric  acid,  an  jiwt  mid.  an  uxcoui  of  pulveriied  car- 
{lof  baryta  in  itndttMy  adiled  to  the  sulution.  The 
flc  of  iron  DiIU  down  with  the  excew  of  carbonate  of 
in  the  iitate  of  a  light  brown  precipitate,  which  it 
I  to  vettle  for  about  a  ooujde  of  bourn ;  the  whole  ta 
irown  on  a  titter,  the  precipilstc  it  waabed  with  hot 
and  the  iiltrnlc  in  put  by.  The  predpatale  on  the 
I  then  redis«oiTed  by  bydrodilork-  auid,  and  the  baryta 
jpraeifitaied  by  dilute  snlplniric  ndd  which  is  Mi^paraied 
biOKi  1^  t'>c  liqiwr  Iiriiig  irtati^  by  autmonia,  the 
do  of  iron  fnlts  dinvii  in  Ibe  form  of  a  reddish -brown 
^e,  which  may  now  be  collected  on  a  Alter,  washed, 
Ipiited,  anil  wdgheiL 

Ibe  Uquor  Ultered  from  ibc  carbonate  of  baryta,  and 
L  pat  by,  M  then  mentioaed,  aWxM  AiWewiiA  \k 
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trmtal  hy  dilate  nilphuric  acid,  in  order  to  preciiHtate  iIk 
BXCcM  nf  IhutU  in  Mlntion,  iumI  Uin  li<|uor  fihrrrd  from  thif 
DMjr  iww  be  »AAcd  lo  tbat  which  was  fllicr«d  from  the  po^ 
tSLjiit  of  iran ;  both  an  ibon  mixod  with  the  blue  liifaor 
which  wa»  filtrml  from  the  peroxydo  of  iron  in  the  int 
ituiance,  8ii<t  an  exceaa  of  caustic  pota«h  is  added :  this  pro- 
dnMs  an  apple  gnva  prccijHtali;  of  hydrate  of  osjde  d 
■idKl,  which,  hnog  collected  on  a  filler,  should  he  thoroOEbl]' 
wubed  with  hot  water,  dried,  ignited,  and  weigbetL 

8.  ^Vhen  oobati  is  present  at  the  same  time,  it  i«  wtalcil 
thai  bj  adding  bjrdroaulphurel  of  ammonia  to  thf<  li^nce 
flUvred  rrom  the  nidtel,  it  will  pn-cipitaie  the  eubnlt  in  the 
Mate  of  blaek  ialjihuret ;  the  truth  id,  iliai  bydro»«il|dDM 
of  uuuiHua  will  indeed  produce  a  hUek  prein|Htaic  of  sal- 
pburet  of  cobah  in  that  liquor,  but  (hat  moHt  of  thi;  oobtll 
wUI  have  heea  precipitated  with  the  nickel  by  the  caustic 
potash.  It  is  enoncouB  to  beliero  that  potash  doee  net 
precipitate  eobalt  from  a  solnlion  ooDtainJnj  an  cxcaei  at 
amnKnia  and  uf  amiaoulacal  nils  ;  I  uui  ntinUcHl  that  what' 
wrar  may  be  tite  <iuantity  of  oinmonia  anil  uf  gunmoniacal 
•alia,  Kolution  (if  cauMic  puiaab  will  always  prrcipitale  a 
large  proportion,  nearly  ibe  whole,  of  the  cobalt  from  such  > 
•olution,  and  this.  allhoui;li  well-Luiled  water,  (rvr.  iVoin  air, 
niny  bnve  biwn  em]>toye(l.  No  ocevrofe  method  of  MparatJng 
nickel  frcun  cobult  has  yet  been  made  known. 

9.  If  antioiony  in  prc-seiit  in  tliu  txe,  it  may  bo  eanly 
delected.  becau<ie,  on  tteatiiig  tbo  solution  by  tiutphun-tl«d 
hydrogen  as  above  menllbued,  llie  first  precipitate  that  falls 
down  is  sulphuret  of  antimony  ;  it  1h  only  aflerwardo,  and  bf 
oontinuinx  tlie  carrcnt  of  the  gaa  through  Ibe  lh|ui>r  that  tbe 
arsenic  is  precipitated.  If  the  operator  wishee  to  delcrmiM 
the  propoTtioi)  of  the  antimony,  he  should  dry  thoroui;hly  the 
p<vuipitot9  produced  by  snlpliurcltcd  hydrogen,  and  the* 
iutro<lu<.-e  it  iiiin  a  glass  bulb,  niiii  licat  it  therein  in  a  iitrean 
nf  hydrogen  i  a  uuall  residue  of  antimony  is  obtained- 
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10.  'fhia  redaction  oT  the  aulpltunt  ot  antimony  to  tlK 
aMlftllic  tutu  it  easily  nffwAiei  witb  th«  appnnitua  in  the 
•djoiDing  figure  ; — 


"  TIiu  flask  a,  contains  sine  aod  wiit«r,  and  sulphuric  add 
is  poured  into  il  tkroil|^  til*  funnel  b,  in  order  to  produce  a 
(ion-  currvut  oT  liydrogm  gaa.  The  hydrogen  gas  escapes 
thrnugk  a  f^na»  tube  bent  a(  right  auglca,  and  provided  with 
two  bulbn  e  c,  into  wltick  tlie  grealeai  purtion  of  the  moiBture 
of  the  gofl  ouadeoaea  ;  lu  order,  huwevcrr,  lo  dry  it  (.•oiupletely, 
it  pasM-N  tbruugli  another  gla-is  lube  d,  filled  with  chloride  of 
calciuui,  and  ibciice  uito  (he  gUa^-bulb  y. 

"  After  having  dried  tbi?  nulphiin-t  of  antimony  upon  a 
wrigh'sl  iilt«r,  and  weighed  thi;  sntphuret  il«rlf,  llic  greatest 
{tortion  of  it  is  introduct^d  into  nn  nccuratelr  weighe^d  appa- 
ratus, cooKisting  of  a  ghiis-bulb,  on  nch  side  of  yrhwh  a 
glUB  tube  IB  wjdei-ed.  Tlit;  wholf  porlion  i«  introduced  into 
the  bnlb,  and  the  tubes  on  each  side  of  Ihe  gloas-bulb  arc 
oleaocd  with  the  foather  of  a  pen.  The  apparatus  is  then 
weighed,  in  order  to  axeiTtain  tlio  weight  of  ihr^  sulphuret 
about  lo  b«  treated.  Kvt-rything  being  rcmly,  a  current  of 
dry  hydrog<?n  gax  is  panMid  through  the  appnrutiix,  iind  when 
dllwl  with  it,  tim  bulb  cdntuining  tin'  :>ii1pliiiret  of  antimony 
is  grailaally  beated.  It'  the  coniptMitiun  of  the  latter  U  siKh 
that  it  corresponds  lo  that  of  osyde  of  antimony,  the  whole 
of  the  salphur  is  converted  into  sulphuretted  bydrogen,  and 
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tiui  tatimonj  namat  t  if,  on  llie  eoatnry,  It  U  •  fajghtt 
di^rw  <^  tulphuTBtioo,  or  a  tnixlnre  of  Mverxl  dtgiw)  rf 
Mil{i1inr«tion,  lliftrr  n-mniuii  metoIUv  mDliiBOciy  likewise,  W 
ralphar  it  first  mibltinAct,  mnd  »ul|>biirtitlv(l  hydnigea  » 
finned  aAcnruds.  The  milphur  u  ilrponlecl  Brat  oi  the 
H)«f)«r  part  of  the  bulb,  bat  on  contuiuiog  tb«  heat,  and  b; 
tli«  tSvet  of  the  current  of  hjrdrogcn,  it  i»  driven  tovuib 
the  cxtrcjoity  of  iho  glass  lube  «t  the  end  of  the  ftppanitiui 
Uf  mc«n9  of  a  uusll  qiirit-lampi  lliir  sulphur  is  expelled 
rrom  the  tube  as  fast  as  it  subllMes,  and  wbon  the  opcnMr 
pencivn  that  im>  umtv  Kulplmr  Is  rolalJiued,  and  tlial  the 
prod«ati<n  of  tli<!  nuIphunfttcJ  hTdrogCB  haa  ocased,  ib« 
ii|>{ianitu8  is  eulTered  to  coul,  the  ctirrcnt  of  hjdrosen  bcdttf 
nmtinueO  during  tJie  Uinc  VHixa  tli«  appamlua  has  eonb- 
philcly  oookd,  il  i*  lakea  to  paeee*.  aod  the  loas  of  wei(^ 
WW  mlphur,  the  reiiiund«r  U  antloiony. 

"  When  il  id  wished  to  convert  sulphnret  of  aniinoaj 
into  metallic  uiitiinon/,  by  means  ut  bjrdrogen  fpu^  the  Iwat 
L>  reniovt^  whel^  upon  lijrlitinK  '''^  K"^  ^^  odoor  of 
Auljiliurouii  lu^id  ooasoa  to  be  nnelt,  or  better  utill,  when,  hf 
liolding  a  ^lass  rod,  moistened  with  mmnonin,  at  «  shotl 
distance  frcm  the  flani«,  no  whitfr  cloiiiU  are  produced. 

"  This  nediod  givea  an  accurate  result  only  when  the 
axpenmcnt  is  purfomkcd  with  the  rr>|ui«ite  care.  It  il 
inipotinblo  to  pr«Tcnl  the  saUimation  of  a  Rmall  portion  t$ 
antimonjr.  whicli  deposits  at  the  upper  pnrt  of  the  bulli,  ta4 
wliicli  penetrates  even  into  the  lube,  when  the  heal  emplnjOJI 
in  ttic  operation  has  been  strong.  If,  on  tlte  conirair. 
the  boat  is  too  feeble,  llie  sulphur  is  not  lotallj  expelled 
fnat  the  aulpfauret  of  antiuMny.  Mof«OTer,  the  hydro^ 
retSiy  caniee  away  an  cxtn-mely  tilight  quantity  nf  antimony, 
owing  to  whioh,  it  bunu  toward*  the  end  with  on  ahnoal 
impcroepliblL'  fumo  of  antimony,  which  depcnita  Tsiy 
sligtit  traces  of  oxvde  of  antimouy  at  the  orilico  of  the  tube 

wliicli  the  gaM  is  inflamed.     In  consequenee  iif  Iliin,  it 
IgeiKrall/  occure  that  in  tuo>t  anatysos,  the  <^)erator  obtains  a 
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lesa  aatiauinj,  and  «  little  mor«  (ulphur  thma  should 

beeuiH  Uw  qaaniitir  of  thl^  Hulphnr  i*  cftlciilatnl  from 

[Ae  loM  of  weight.    The  quantity  ot  untimony  thiu  lost 

not  geoenUly   nmniint,    however,   to   more    llion   one 

qnarter  ot  u  liniulrMlih  jiart  nt  moxt,  when  ihf  experiment 

ha*  beeo  comlm-tud  with  propi-r  ctrc  ;  with  lew  core  it  mny 

I  aiDOiuit  lo  OIK  half,  or  c««n  to  one  per  cent.     The  more 

iilmrlj  the  MitpJitirrt  of  antimony  ii>  linated  at  the  brginniii|c 

'ibo  leu*  in  the  quantity  of  the  antimony  volntilisefl.     It  is 

lonly  toirards  the  end  that  a  stronger  heat  must  be  employed 

lor  X  short  timcn     The  reduced  antimony  docs  not  fnse  into 

a  lump,  bat  remains  in  the  form  of  small  metallic  grains.   If, 

wldlsl  the  eiirreul  of  hydrogen  gu  is  pasHlnj;;,  the  aulphuret 

has  beoD  gently  heated  fur  a  lung  timo,  the  antimony  reduced 

fmmaU  Gfystalline  facets,  Uie  luctre  of  which  malie*  tlia 

appear  of  a  blacker  colour  than  that  rednced  und4-r 

fadoenee  of  a  xtronger  he-at." 

ii.  If,  howerc-r,  the  operator,  neglecting  thu  otlier  con- 
stituent*, »-i«Ii(»  lo  determine  only  the  quantity  of  nickel 
contained  in  the  ore,  he  nhouM  proceed  a»  follows  ; — 

1st.  Kcducc  the  mineral  into  fine  powder,  and  introduce  a 
given  weight  of  it  in  a  tlask. 

2di1.  Pour  nqim  rr^n  upon  the  pulrerixed  mion'al  id  Ui« 
flaJ!>k,  and  npjiiy  luwt  until  luiy  iiulpbur  whieli  may  be  hber* 
st«d  has  collected  into  enmtl  luiupt,  dilute  with  water,  and 
filter.  The  aiiuu  regia  should  he  poured  into  the  Baak  in 
very  nnitdl  poriion*  at  a  time,  or  cliH^  the  reaction  will  be  too 
vudent,  the  tatu*  will  iiitnme^cc  and  be  violently  projected. 

3rd.  I'our  a  *olution  of  eliloride  of  barium  in  the  fi)tnit«^ 
and  separate  the  preeijutate  au  produced  by  filtenngi 

4lh.  Add  dilute  sulphuric  scJd  to  the  filtraU-  of  opcratioii 
Bud,  in  order  to  separate  the  excess  of  ehloritli-  of  barium  em- 
plc^ed,  and  filter- 

Stli.  Poiuralat;g4  excessof  aconcentrated  aijueoua  solution 
,ot  sulphurous  add  into  the  liqaor,  and  bring  the  nhole  to 
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the  boiling  point  until  tbc  odonr  of  mlphnronti  acid  bai 
iliMppfKn^I,  in  order  to  convert  tbc  ancnic  acid  into  uw 
niou*  ncit),  and  pom  a  »trcaiD  of  snlpbnrcllcd  tiydnigHi 
throug;!!  tlir  soluliun.  The  addition  of  satplinrous  acid  iu>r 
be  diiipensed  with,  and  the  stream  of  sulpbnrettcd  li^dtnpa 
may  bo  at  cooe  paased  alowly  thMOgfa  the  solution,  bai  tk 
wbolo  aboaM  iben  be  left  at  n&t  in  a  warm  place  fur  ieT«nl 
Iioure,  until  the  odoor  of  the  gad  has  disappeared.  Tbe 
precipitated  sulphurei  of  arwcnic  ia  then  eeparatt.'d  bjr  filur- 
ing,  and  washed. 

Htli.  'die  1i4|uor  filtered  from  lite  aulplmret  of  atsenic  (and 
of  nntimouj)  is  (htm  uiixod  with  iiitri«  acid,  ooneeiitmtcd  bf 
boiling,  and  cauatic  ammonia  ti  lh«u  adiled,  in  order  to  {»«• 
cipilate  tli«  peroxide  of  iron.  The  procipiUtc  is  sepanttd 
hy  flttecring,  and  the  filtral«  whicli  ■«  Uuc,  and  oontaint 
nearly  all  the  nickd,  u  In^uU-d  as  at  B,  the  operation  below, 

7lh.  Th<!  prKripiuted  peroxyd«  of  iron  which  contains  a 
trace  of  nickel  i*  redinoUcd  in  hydrochloric  acid,  asd  an 
excess  of  pulrerixed  carbonate  of  baryta  is  gradually  added; 
thi^  whole  b  left  at  ml  for  two  hours ;  the  predpitale  Is 
colteeted  oil  u  Alter,  rcdiniolTi-d  by  hydrochloric  add,  and 
the  baryta  lit  iirretpitnlcd  by  dilute  sulphuric  acid  and 
liltvred  ;  xix  filtrate  it  trcntcd  by  aii  excess  of  ammonia, 
wtiii-h  pn^ipitntus  the  pcroxyde  of  iron  ;  it  is  collected  oa  ■ 
tiller,  uTid  wnslicd. 

8th.  The  ammoniacal  liqaor  llltcrod  IWhii  the  predpttalel 
perozyde  of  iron  in  mixed  with  the  other  anuimuiacal  li(|oot 
of  6th  operation,  which  was  kept  for  the  purpose,  and  the  twu 
liquors  heiiig  now  lr«al«d  by  a  solution  of  caustic  potash,  the 
oxyde  of  nickel  U  precipitated,  collected  oo  a  filter,  wadied 
with  liot  wal«r,  dried,  ignited,  and  weiglied. 


LAC— See  SAetlac. 
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1.  Lac  dy«  is  u  rod  cutpuring  mntlur  cxlrauCcMl  t'l-Qin  KtU-k 
ia  vftriuuN  wny>.     The  beat  u  nianuliirliirvil  from  lli<^ 

uk  br  ul'  SUm  fui<l  nC  IVgii ;  it  is  in  piroi'o  nboul  2  j  or  :l 
iDchu*  »i)uiiiv,  nnil  liuir  nn  inch  thick,  of  n  dnrk  pur|ili'  colour. 
The  beat  i.i  niitrki^d  U  T,  the  eocond  J  Mc  B,  the  third  C  E, 
but  BM  thL-se  inurkA  atp.  imitated,  it  la  much  bitttvr  not  to 
rvljr  upoi)  thi-iD,  but  lu  ileterniinc  Iho  <(uantit}'  of  culuuring 
raatler  or  llie  tiuctoriol  jiuwer  or  tlii'  urtii-U',  whirh  if  iloii« 
hy  couipnriiMii,  djrving  n  certiiiii  portion  of  wool,  vlvth,  or 
Uuniicl,  lu  deM'i'ibi'd  btlovr,  and  coiapitriiig  the  colour  with 
tlial  produced  in  the  Namu  cundilions  hy  genuine  and  hoit 
dye. 

S.  The  dye  Ixilli  ii»  i)rcpared  as  follows : — 

A  gnUns  of  «Tv«m  of  tartat  ( argol), 
SO  groins  of  AaniMil,  or  white  olotli, 
fi  grain*  of  loo  dye, 
9  groini  ot  chloride  of  tin, 
1  quart  of  NatvT. 

3.  I'bc  foUowiDg  proporlioiiit  may  alau  be  used  i — 

ft  graiiu  cn-aui  of  tartar  (urgol), 
9(*  gnuQB  of  wliiti!  cloth  or  dnnnel, 
fi  grains  (if  lac  dje, 
1  pint  of  water. 

lint  tbc  water  to  tlic  bcnling-poiat  in  a  tin  or  ctiina 

Ij  add  thereto  dio  cr«am  of  tartar  (ur^'ul ),  lutil  lh«n  iIm- 

tit  fibih  or  of  lluiin«l,  prerlounly  vrei(!hed.     Weigh  off 

i  gruDB  of  the  Uc  dye,  and  pulverise  it  in  a  Wcdgewood 

nortar  wJlh  the  •!  grsinn  (by  meoHure)  of  chkiride  of  tin,  and 

I      pour  Ike  whulu  iolo  tlie  hot  li<|uur  contaitiiug  the  orgol  and 

the  fliotli,  tiikiog  care  to  rin»e  the  mortAr  with  a  little  of  the 

^^ot  liquor  J  keep  the  wliole  boiliug  for  at  Ifea^X  wnn  ty^ttnci  «^ 


LtUG. 

•  »a  hour,  or  otcq  half  an  lioar,  stirring  the  dotli  or  flaantl 
at  bjr  racaiw  of  k  gUu  or  of  a  wood«D  stirrer.  AtXbetmi 
UuU  liitw  tlte  cloth  ahonld  be  wiibdnirit,  wiuIknI  in  ctU 
T,  nd  tlmi  dried. 


LAC  LAKE. 

5.  Loe  Ukc  u  B  colouring  nutter  obttuncd  also  frooi  tAA 
■m,  but  is  much  inferior  to  lac  dye    The  proccM  for  n<ty> 
its  ttrengtb,  tu>d  eonf<r«ii>rntlj,  it«  commercial  value. 
I  same  as  we  described  for  Uc  <l;c. 


LANA  PniLOSOPinCA— Sec  OxyOe  of  Ziitr. 


LAPIS  INFERNAI.IS.— See  yUratv  of  SSw. 


LEAD  ORES.— Sec  Gnlrna. 


LIME. 


i.  Lime  is  the  principal  conslilaent  of  all  calcareoiu  bnlU' 
ing  stones,  and  l»  employed  aim  in  the  preparation  of  mortan 
ami  CL-menttf.  Ordinary  mortors  nn;  mixture*  of  lime  and 
of  quarlxoce  sand)  after  exposure  io  the  air  thejr  boooae 
««ry  hnni,  btit  >m  cuitipU-ti-ly  dcMggngated  by  immernon  la 
water.  Tliooi!  murlnn  and  cements,  on  tl»C  oontrac^i 
wbich  becomo  very  hard  by  immcnion  in  water,  are  called 
hydnulic.  ilydrauHe  mortar*  and  ceiueotji  are  principally 
mixtures  of  lime  and  elay,  in  proporUoBS  wliid)  render  tbeui 
more  or  Icm  Busoeptible  of  liardcning  in  waterj  aoeofxUitg  to 
Bi-nhier,  their  compositioa  ia  as  follows  : — 


LIME. 


COUI'OSITlCai   OF   nTDRACLK!  LWIC-STOXn. 
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%  As  the  pr«pkntioii  of  hydraoUo  mortars  dep^n^  on  the 
Kuupodition  of  (lie  lime-stone  ei»p1oj«d,  it  \a  iiuportiuit 
o  detemiiae  by  nualyili  tlie  coDBiilueiita  of  the  liiQe-«totii.-» 
Blended  for  the  purpose,  this  may  b«  iloiie  In  the  fullowinK 
■uuoiMr: — 

3.  TAa  K  fpvfn  weight,  for  i-xiunplc-,  50  ;.'riiin<i  of  th<? 
nne-Mone  to  be  exnuiiru-il,  tun)  liis-tolvt'  thvin  ia  bydruchluric 
leld  dilutvd  with  luilf  its  wi'i;!ht  of  wHt«r.  The  Um«, 
lugiwwia,  and  oxyde  of  iron  will  diruolrc,  whilst  the  rluy 
Uid  ibe  kilic*  bidiig  lelt  in  an  tii*oluble  ntnti',  ma}'  ha  coUeclKd 
m  a  (ill«r,  wn:>lir-cl,  dri^il,  i^itcd,  and  wHglitxI.  Thi:( 
txoecdingty  simple  cxominntioti  is  nrdinnrily  HufKcii^nt  to 
ndg«  of  the  qunlily  of  the  hydraulic  lime  which  may  b«  pnt- 
luccd  from  it. 

4.  1/  the  operator  wishes  to  determine  t)ie  proportion  of 
•)u  other  constituents,  the  acid  eolutiun  filtered  from  the 
tlfty  Mid  tttnd,  as  above  said,  should  be  supcrsnturaled  with 
MiBKHlU,  which  will  preoipitnte  tlie  iron  in  tU<>  form  of  a 
Milky  reddUh-brown  precijMtate,  wbtvb  should  be  collected 
>a  a  filter,  washed,  dried,  and  ignited.  The  bulk  of  the  \<n- 
jpitshs  ulirlnkl  enemously  in  drying,  und  when  dry  it 
lliould  be  i^TwIually  ignited  in  ordi'.r  to  Hvoid  doi-repitfilion. 

5.  Tie  filtrate,  wliicli  contains  it  great  excels  of  «nl 
umniMuac  resulliiij;  from  tlm  ■upiirHaturation  of  the  iicid 
liqnor  with  aroDioniii,  in  ihi-n  tn-aled  by  oxalate  of  ammonia, 
trhich  predpitatea  tlw  lime  in  the  utale  of  ozaUlo  of  time. 
rtiia  sdt  may  be  collected  on  a  filter,  wa^licd,  and  calcined 
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with  an  cxc««  of  Milphoric  ftdd,  inci  frooi  Uw  ui!{ilttW  d 
linut  obuioed,  (be  n-eigiit  of  titb  lime  in  ifae  liin«-«toM  it 
calcuUted :  68  gniaa  of  Mlplml«  or  Uri«  cuntnin  2S  gnin 
of  limt^  or  iWimally,  each  griua  uf  aulpbaic  uf  lime  rtfttttm 
0.41]76gnun  of  lime  1  or  tlie  pKcipiuW  axalatc  of  Em 
may  bv  ignitcil  a*  ileMiibed  pogn  146,  §  14,  and  veiglie^  ■ 
carbonate  cf  limiv 

fl.  IiAMly  thr  maffOftia  is  dutcmiinoil  bjr  boiling  fur  a  Imf 
time  the  lienor  filtered  from  thr  oxalate  of  lim«  with  m^ 
lMnnt«  of  potash  until  ammonia  ceases  to  be  evoIrf^J,  bjr 
whkli  tmtmi-nt  the  magnesia  is  gradaalljr  pr«ciirtUil«4  in 
the  »tj)tc  of  cni-bonalc  of  ouigiwMa.  Thie  prcrapitale  aboaU 
tben  be  cxtllocted  on  a  filter  and  washed  witli  hot  iraur. 
Tb<>  waahing  should  not  be  continued  too  loof;.  txKnuse  tar- 
Imiiate  of  magneaia  is  not  (|uite  inso1ubt<>  in  water.  Tbr 
prcdpitat«  'u  tbea  dried,  atronglj  igniied  for  a  iimttj  toag 
limp,  ill  order  to  fxpol  th«  carbonic  ocidi  wbat  i.i  icAis  pun 
mngni<iiia,  wlitcli  niuy  tliwi  Im-  wi-.ijjliwl, 

7.  When  tbi--  o]>oratur  wihIk-m  to  dctiTmino  thi^  proportion 
of  lime  in  a  mixtHre  of  eatutie  iimt  and  of  carhonaU  ofUmt, 
ll  laaj'  be  done  in  a  very  Kimjile  miuincr,  by  mixing  a  given 
wci}(ht  of  tli«  Mitnple  with  a  dufltcient  (gnnntity  of  sal  aof 
nioniae,  wUicli  is  dccompoMMl  by  caustic  lime  into  &M 
anuiionia  and  chloride  uf  calcium,  whilst  it  has  no  action 
upon  the  carbonate  of  lime.  It  is  tbcrcTorc  erickait  that  if 
wc  now  determine  the  quantity  of  ammonta  liberated,  vt 
ahall  know  the  proportion  of  caii»tic  ]iin«  presenl  in  Um 
Nanplc.  The  sample  of  lime  should  therefore  be  pulverizeiL 
one  part,  in  weight,  of  it  should  be  mixed  with  at  least 
two  pari*  of  »i\  aiiimoninc,  also  in  fine  powder,  and  the  whole 
introduced  into  a  eombu«tioD-tubo  connected  with  a  UuUg't 
or  ^Varrentrap's  conOi-nwr,  as  described  before,  see  p.  272,  ^  84. 
ihe  bulb  condenser  bein;;  Ulk-d  with  a  known  ijtiautily  of 
tcst-mtiriatic  acid.  KMK)  gruins-tneaitures  of  whicli  rt-prciwnt 
exactly  17  grains  of  ammonia,  corresponding  to  2S  grains  of  ' 
caustic  lime.     If  tlie  mixture  coosigtod  of  cauttic  lime,  nod  of 
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cfttbonale  of  Uiae,  tht  ditfenmoc  betwi^en  the  qiuutity  i>f 
Hu«tic  lime  repreuMiieil  b^  ih«  ammonia  evolved,  and  rbi; 
wtsight  uf  pulverised  lime  employed,  iixlicatoi,  ofcounw,  thir 
quantity  uf  carbonate  of  limo. 

8.  Or  «l^p  tlie  proportion  of  the  carbonate  may  be  deter- 
niaed  iu  tite  tucuiuer  wtiioli  has  been  described  in  the  articlv 
on  itauj/amete,  and  nlao  in  that  on  Aeidimtlry,  hy  tJte 
quantJij  of  earbonic  Acid  crolvcd,  cither  by  FreiK-niuM  and 
WlU'a  appanitus,  or  by  thai  of  Mr.  I'arnell.  23  grainii  <>(' 
carbonic  acid  rwpresent  50  of  corbotiate  of  limi! ;  or  each 
grun  of  carUtuic  add  evolved  repruaettto  2.272  of  carboratv 
of  lime,  the  rent  bciuK  eauatle  lime. 

9.  M.  Uinrau  dui<-ribeil  ("  M(-inoir«  do  la  Society-  Itoyale 
d'Aftriciilturc  et  Arts  ulilwi  do  Lyon,  April  30,  1847,")  an 
analytical  procesi  for  thc>  xpuedy  estiuwtion  of  the  carbonate 
of  lime  cunlairied  ia  liiue-stooeis  marU,  agricultural  soUr,  and 
in  water,  a»  follows:— 

10.  If  the  substaoco  i*  Mlid,  the  portion  on  which  t]i« 
«speriiii«iit  i«  ]>e^forni«d,  should  be  finely  pulverised,  and 
istroduccd  into  a  tubulated  retort ;  a  known  wei^jbt  of 
hydrochloric  acid  should  then  be  poured  upon  it,  in  a  greater 
quantilj  tlinn  is  sufficient  to  dwnni[>ose  the  carbonate.  The 
wlwlu  is  then  hi^uled  until  a  few  drops  of  Ihc  vapour  begioti 

I  to  condeiiM  in  tlic  neck  of  the  retort  -,  when  thia  is  observed, 
I  a  tabulated  rceeivcr  is  connected  with  th«  nock  of  the  retort, 
and  tlie  boilinti  it  rv^uined.  If  the  operation  is  conduct«d  aa 
«lucribed,  the  quantity  uf  earbonie  acid  absorbed  by  the  di*> 
tillaui  may  be  neglected.  I'he  Iwiling  having  been  ucoitiniied 
long  enough  to  ensure  complete  redaction,  the  liquids  io  th<- 
roceiTcr  and  in  Ihc  retort  ore  mixed  together,  tinged  red  with 
tincture  of  litmus,  and  the  oiierntor  pours  thoa  into  the 
liquor,  from  an  olkalinicter,  a  test-solution  of  alkali  of  a 
'  kaown  strength  until  the  solution  becomes  blue,  exactly  as  in 
Aeidimrlry.  The  number  of  (Uvisions  employed  are  read  off, 
and  the  quantity  of  lime  or  of  carboiute  of  lime  id  thus  at 

tBAcectaioed.     This  toetJuHl  tbna  UiDllei,WK««aCi\k  utA. 
, 1 
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to  accurMe  sa  the  one  loeatioiied  before ;  but  for  pnuWkl 
poipowMi  it  will,  I  dare  aaj,  be  fuund  avaiUble. 

11.  If  the  Ume-Mone  b  a  mci^Mian  limt-tiotu,  the  opafr 
lion  »bo<ild  be  iDodified,  for  the  proportion  of  magtwriB  mui^ 
Ih  ibnt  cow,  be  dcicrminrd.  Wlicrcfore  suf^  and  wuer 
sliould  be  nddcd,  and  a  fnxh  portion  of  the  test  alkaliMt  tula- 
tiuu  should  be  poured  in  the  liquor  as  long  as  a  precipititc 
continam  to  bo  produced.  Tlie  «0{ar  and  watrr  keep  tbc 
Limii  in  soJoUoo,  the  maipwsla  alone  beiuj;  ]>rp<^'ipitaled,  and 
it*  proportioQ  or  that  of  Its  oarbooale  b  estimated  from  tbt 
number  of  divisiofu  wUeh  hare  been  pour«d  from  the  alk^ 
ntt-iu-  in  tkb  second  part  of  the  cxaminatioo. 

12.  If  the  operator  liaTe  a>cciilental1jr  poured  more  of  the 
Alkaline  tc«t-tiqiior  than  kui  ly^iiiatc.  tbc  mishap  if  tK&j 
rMWdlcd  by  cstinuting  the  cxocfa  of  add  so  emplojfid,  hf 
meant!  of  a  snlphunc  aeid  test-liquor  of  a  kiMiwn  strength. 
The  magn<-Ma  predjulated  aa  above  directoil,  w  collected  oo 
a  flitpr,  a»d  the  Rulphtiric  add  test-liquor  is  carefully  ponnd 
into  the  fllimtc,  in  order  to  di-termine  the  excess  of  alksK 
which  may  bare  bc«n  used. 

13.  In  all  cases,  in  order  to  know  the  proportion  of  the 
1im<s  it  t«  ni-cettsary  to  subtract  from  the  acid  employed  ■( 
the  iM^nning  of  the  experiment,  not  only  tliat  which  eonw- 
ponda  to  tbc  number  of  divisions  of  tlie  alknlioc  tosl-Uquor 
employed  to  ncolraliee  the  acid,  but  likewise  that  which  cor- 

L responds  to  the  number  of  divitiinns  of  the  nlkaline  t^t-liqset 
which  were  subioqucntly  employed  to  precipitate  the  na^ 
neal*. 
14.  And.  moreover,  !;■  order  to  determine  the  quanti^of 
the  inag:neada>  >t  is  nccemaiy  (on  account  of  iix  being  slightljr 
soluble)  to  Opevatfl  only  on  a  stnall  quantity  of  tiiiuid.  The 
presence  of  sugar  or  of  an  alkaline  salt  does  not  incraaM  the 
fiolubElity  of  magnesia, 
15.  The  presence  of  alumina  and  of  iron  does  not  ittUf 
fere  with  the  accuracy  of  the  analysis. 
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it)  w«t«r.  And  if  cu-ban&t«  of  potiwb,  or  of  xoilii,  or  otlwr 
jibIUi,  iricli  an  alkalitie  iv-uctiun,  or  orgiinic  matters  capable 
of  yiddtng  MmnonJA  ore  lilutwuw  in  nolulion,  conjointly  with 
tb'  cnrboiuie  of  limn,  it  is  n«xN'ju«ry  tirnt  to  prccipitnip  the 
Utlvr  by  «  protmctvd  cbuIUttun,  wliicit  inny  be  convcnionily 
effected  in  the  tcjiccI  in  vrliicli  thi;  li^iiiil  in  contained.  Tin- 
pKcipitato  is  tbcD  wiuihv<l,  iiTid  tnruttst  in  the  manner  whicli 
hu  tnen  deccribcd.  As  to  tbi.-  smoJI  portion  wbiub  ha»  not 
fUleit  down,  tad  U  therefore  »till  rrLiuncd  in  solution,  iIk 
quantity  is  appro ximatively  determined  by  admitting  that 
eaob  decilitw  (6. 1 1 206  cubic  inches)  of  water  reluinn  in  solu- 
tion 4  niiliigranuuca  (I  milligranimQ  ia  O.OI^t  i;i'<un)  of  tlit- 
earbonale  «>u;'ht  for. 

17.  If  the  wat«r  which  contains  the  carbonate  of  llnie  in 
free  from  other  *ub»taDces  capable  of  neutralising  odds,  uii 
escCM  of  leMt-acid  in  added  to  it  iinuiedlalely  and  before 
ponritig  the  alkaline  t«st-liquor  by  which  thu  i-scc»s  of  iifid 
baa  to  bo  determined  ;  the  carbonic  acid  must  be  expelled  by 

IlwlBpg,     As  the  free  acid  left  is  extrr-mcly  dilulctl,  the  im- 
pcnefrtlbto  quantity  which  eraponilcs  may  be  neglected  ; 
besides,  sulphuric  acid  may  bo  eraployod  instead  of  bydro- 
LHhlorkacid. 

^^B  1>  Ttw  Unseed  meal  of  oommercB  is  frequently  adulterated 
with  {'ran,  taie-diuf,  ctay,  ike  According  to  Soubeiron,  tin- 
presence  of  bran,  which  ia  the  subitanoc  most  onlinurily 
nsplojcd  for  adulteratiof;  it,  may  be  detected  by  ineami  of  h 
■Dldtion  of  iodine,  which  produces  the  chamcteriadc  blm- 
ootoor.     Yet  it  should  be  retuembeml  that  pnre  liasood  con- 

I      taino  >  unoll  ijaantity  of  starch,  nod  that  it  often  aociikntally 
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blu«  rolour  produced  by  ihe  Iodine  u  Tor;  ^eep,  m^Li  aaij 
Itjui  in(u  error. 

'2.  Tbe  beU  l«si,  bowever,  ootMisIs  in  exhwii>iing  t\»  mcd 
with  cUier,  ud  eraporating  Um  other ;  good  «tul  pure  Hnsrei 
meal  bIiouU  thus  ji«ld  53  ]>er  cent,  of  oil. 


LIQUEURS.— See  Blanc  Mangt. 


LITHARGE. 
PROTOXVDK  OP  LBAD.    MASStCOT. 

1.  Lilluur];^  (protorfde  of  lead  PbO)  t«  known  aUo  imJf 
tht'  nain»  of  mmmmo^,  •rboii  it  lta»  not  undcrgooo  fiuiaa ; 
after  fosioa  it  ia  alwaj*  callpd  lilkarffe. 

2.  Commcrcinl  lilhar]g(^  vBpiTriBlly  that  which  ia  foreip^ 
tiuch  aa  thnt  of  Hamburgh,  contiun«  nomctinMa  a  conatdecaUe 
pr<^rtion  oforytU  tff  copper  and  of  iron,  sometiowa  abn  a 
tittle  tUcfr  and  liliea.  Litliargc  is  soinetimea  met  with  ia 
o(ihi;rvnt  mss^-^'s  of  a  ycllonish  colour,  in  wtuch  cam  it  it 
aonctiDtos  called  litiarfit  of  »dt«r;  at  other  lime«  it  conitils 
of  a  rouUitude  of  beautiful  seEoi-traodiMreut  siiangloi^  of  a 
reddish  colour.  In  which  case  it  ii  calttHl  lii/iarffr  <^  goU, 
and  ofl«n  crmtaiua  u  certain  ijuuiilily  of  miniuni. 

3.  Aa  litharge  nluwly  ubaurb^  tht.'  carbonic  acid  of  the  air. 
it  f^eoerallj  dFervosoes  whi^n  treats]  hy  acidn,  and  this  efler- 
reaccncu  In  stronjC'T  in  ]>ro|icirtion  to  its  n^. 

4.  The  best  solvimt  of  Utliurgc  i»  nitric  or  acetic  acid. 
Wlicu  ttieao  acids  fail  in  di^wolving  it  completely,  it  iaaprot' 
that  it  is  uot  pure.  The  principal  inipiirilj'  generally  if 
■ilii^  which  tliuK  remaining  undissolvrd,  miiy  at  onoe  be 
estimated  by  weighing,  of  rj^umc  nftcr  drying  it. 

5.  If  tlie  lilhargc  under  (rxiuoi nation  contains  any  iron, 
copper,  or  iiltvr,  which  is  ollcn  the  cue,  these  subetanec* 
may  be  detected  by  lU.iaoWing  a  known  weight  of  the  litharge 
in  nitric  acid  diluting  with  a  very  large  quantity  of  water,  and 
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kd^i^  hydroufaloric  arid,  wbkb  will  prodace  a  whJro  prccipi* 
tntr  of  cltkiritl«  of  silver,  if  ibU  awlal  be  present ;  or  iDslead 
of  lif  droctilurie  tudi,  n  solution  of  clilorid«  of  sodium  (com- 
mon alt)  ma/  be  lued,  ma  iisicti^xd  In  the  article  on  silTer, 
to  which  lb«  rractiT  is  rHVrrcil.  Or  instc-nil  of  n  solution  of 
chloride  of  eodiunt,  one  of  chtoridc  of  lend  may  be  iiiiploj-rd 
M  ■  test  for  the  Mlver;  in  lh«l  au>u,  HO  grains  of  chbrids 
of  lead  tibould  be  disKilvcil  in  10.000  grains-mctiHure  of 
water,  1000  graiua  of  wliich  will  represent  10,8  of  silver. 

6.  AAcr  having  »eparnled  the  chloride  of  silver  produced, 
by  fltterio);,  a  curn-Dt  of  sulphuretted  hydrogi'n  should  be 
alowlj'  |>aMe4l  through  the  llltcr<rd  liquor,  until  it  unells 
•troDglj  of  the  gad :  this  precipitates  the  load  and  the  eu|>per 
ia  the  etate  of  black  sulphurets,  which  sliuuld  Ih.-  ('dkctetl 
on  a  filter,  wattbcd,  and  then  cautiounly  treated  hy  fuming 
nitric  *eid,  wbteh  shoul*!  be  added  in  sniall  prirtionii  st  a 
time,  to  avoid  too  violent  an  netion,  wliieh  might  chum;  a  Iom 
bjr  projection,  and  on  which  uecount  tht!  vri>»cl  should  be 
covered  hy  n  watch  glaia  or  a  porccluiu  cnp.iuli'.  The  whole 
i»  tlien  evatwruled  to  (IrjmeM,  and  thi'  nulpliuti^  of  copper 
produced  is  leporuted  from  the  sulpliatfl  of  lend  by  trcatiog 
the  vlighlly  ignitf^!  residuum  with  water,  which  n^diMolvca 
the  (inlphate  of  oopper.  The  sulphate  of  lead  left  in  an  in- 
soluble Htute  Nhould  be  moderately  heated  uutil  acid  rajiourv 
cenae  ta  bv  diMmga^d,  it  is  tlien  ignited  and  wi-ighriL  152 
grniiut  of  onlpbatti  i>f  lead  contain  104  of  lead,  or  112  of 
protoxyde  of  lead  ;  or  deeimally,  each  grain  of  salphate  of 
lead  contains  a73563  grain  of  protoxjdc  of  le*d,  or  0.68387 
grain  of  lead, 

7.  TTie  presence  of  copper  may  be  ftflCOTtained  In  the  filtered 
Mdation  by  ammonia,  which  will  produce  a  blue  colour,  or 
belter  still,  by  ferrocyanuret  of  pota«»iuin,  which  will  prodnee 
a  reddish-brown  precipitate.  If  so.  the  copi>er  uiiiy  now  be 
precipitated  from  the  liquor  filtered  IVom  the  aulphatc  of  lead, 
in  ibe  manner  described  in  tbe  article  on  sulphate  of  copper, 
by  meuia  of  a  wluttoa  of  potash. 
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S.  Ail  to  tbe  Ucpwr  wktdi  wm  filtered  from  ifac  fa 
ptannti  of  Umi  ani]  of  copper  pradneed  by  nilpliu 
hydrogcti,  it  should  be  bdled,  in  order  to  expd  kU  iIm  i 
phur«lto<l  hf  drogcB,  «ii  «xocm  of  ammuiu*  beinic  Iben  i 
will  precipilata  Ihn  pemxydc  of  iron  in  the  form  of  niUk- 
awn  Ihkes.  very  bulkr,  nnd  which  beiag  collected  oo  • 
er,  and  waabed  ihercou,  nuij  tlien  be  dried,  ignited,  i^ 
'weigbcd.  The  be«t  abould  be  applied  vei^  earafully  ii  f-r-x 
for  the  precipitJile  migbt  oUierwiae  decrepitate^  and  a  li^ 
b«  aoMained  in  coaaequenca 


LOZENGES.— See  m^m  Manye. 


LUMP  LAC— See  Sktllae. 


LUKAB  CACSTIC^See  yitntt  ^  SUwtr. 


MADDER. 

1.  Madder  in  tha  root  of  a  plant  (mbia  tindnvm)  of 
tbcre  an.'  scvc^ral  •peci6a> 

2.  Levant  madder  occurs  in  commerce  in  piec«3  ezKnaU; 
brown,  anil  intt^mutly  uf  u  pale  orange  ydlow  colour  i 
ntotA  onlinnrily  hoM  :ii  kIiojm  belong  to  thia  speciea. 

3.  Dutch  mill  Zraliind  mailder  la  oko  very  muck  iu 
quest;  the  roots  am  geii«nJ]}-  mot  with  in  the  pulT-ertZ' 
state,  becauw:  thef  arc  ground  for  imponalioD. 

4.  Ackiitoi',  or  FrfHck  nuidder,  Lt  imported  botli  whiilo  aad 
ground. 

5.  MtiHJett  ii  a  species  of  madder  tni|iorled  from  Hut 
India. 

6.  Madder  is  aotMlimw  aJled  aluari,  wkieli  la  tUe 
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i*ea  to  all  kiDils  of  uoftround  madder :  Gamtnt  madder 
irance  roWe)  is  madder  wliich  lias  been  dried  and  graond 
ithout  rcmoviDg  the  outer  pellicle ;  kor,  krupi,  or  eropt, 
frappe,  is  groand  madder  from  whiuli  the  outer  pelticlc  ha* 
been  remored ;  mitU  madder  i«  the  worat  kind  of  madder, 
•nd  it  oonaidta  of  tlie  pieces  whieli  Imve  but-.n  Mporuled  by 
fuming  or  afting,  and  pulveriiiitig  Ibe  sualltT  ruutn  of  the 
other  kinda;  it  ia  suitable  only  fur  ibu  durkcr  reds. 

7.  Acoordiiig  to  Buckolz  the  oootitituenta  of  madder  are  lu 
foUowB : — 

BesDoua  red  colouriug  matter      .        .  IS 

BitTBctivc  ditto 38.0 

Beddi«L-brown  Hubatanoe  Kluble  in  al- 
cohol            1.9 

PuiiKont  cxtmotivo        ....  0.8 

Onmmf  matter 0.0 

Woody  fihrw 2«.5 

Matt«r  voluble  in  potoah        ...  4.9 

Salta  of  lime  with  oolouriog  mattar        .  1.6 

WaU>r llt.0 

Lou 7.4 

100.0 


'  to  M.  Ed.  Katchltn,  madder  root,  in  the  frmh 


mM  Ootbj  part* 
ff.fti  woodf  libre 

10V.0O 


fwat«r 
dry  matter 
\  nator 
i  dry  matter 


73.42 

iej)4 

4.06 

4.68 

IOOjOO 


,  ^fbe  MOW  cfaooutst  Mfa  thtt  pvunJ  tad  dried  madder 
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MkUer  MlsbU  ia  onid  watw 
l>iUa  in  boili&g  Wkttf 

Ditto         in  ftlcobol 

Woody  fibn 


&E.0 
3.0 
1-6 

40* 

IflOO 


l(k  According  toChevrcul,  IOOptnsori.>cvuit  orTnilu; 
tnadder,   dried   U  212*  Fahr^  jielded   9^  oT  Mhn  kV 

100  pftrt*  of  aiaililer  from  Alnda  jridded  9.5  of  pulvcra- 
Itnit  ultM. 

100  pnrtu  of  Bnulhcr  Mmple,  gJ»o  from  Aleatio,  ykJdld 
12.0  of  pulverulent  wbcs. 

100  parts  of  a  third  nroplc  of  mail'lM-  from  the  niM 
oountry,  ^ioldod  13.5  of  pntvcrulciit  mKcH' 

11.  Mwhler  is  often  BdiiltcralGd  with  hrieJid»tt,  rtdoeArt, 
red  tand,  cing,  mnktigany    naudtat,  logwood,  sandal  aol 

japaR-KOod,  bran. 

12.  The  fVauduliMit  admixture  of  brick-dust  and 
urtbj  or  sllidoua  maltrr,  xavf  be  msity  dctcetcd  by  pi 
a  portion  of  tho  sHmplc  into  a  larg«  prtdpttatiog  glaaa, 
HtirriRg  it  t)i«rrii)  with  about  !0O  or  ISO  tioDM  its  weight  d* 
wDter.  Tlie  madder  n-inains  siupcndcd  in  th«  litguid,  and  \tj 
docAiiliug  it  it'itli  !<uitHtjIe  carr,  ag&in  adding  water,  siirrio^ 
ADd  ileciuiliug  iignin  aud  a;;ain  Mveral  times,  nearly  the 
wbole  of  tli«  mrthy  impuritiieaiiuij  bo  separated.  It  is  bdler. 
however,  to  inrineraie  a  giroi  weight  of  the  maddCT  aniler 
examination,  and  to  compare  the  weight  of  the  aahcei  chuB 
obtain«d>  with  thoM  wiuch  are  left  when  genuine  madder 
the  aamc  dc^riplion  ia  aubinili«d  to  the  same  ordeal. 

13.  Aecording  to  Mewn.  Glrardiii  and  lluutuu  La  Bil! 
dicrc,  giiiuiiie  madder,  perfeclly  iv'tvA^  at  212=  Falir., 
from  wliieh  the  epidermis  and  all  earthy  mnttrr  has  been 
ranovcJ,  leaves,  on  an  average,  5  per  cent,  of  ashes. 
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Biidiltir  of  Prorence  with  its  cpidertnis,  yields  8^  prr  ccot 
'asbcfl. 

14.  The    ttdraUion    or  nawrlMl,  bran,  and  other  such 

uic  mntter  Is  more    diiKculi,  aiid  the    U>flt  waj  is  to 

srlain  the  tinvtorinl  power  of  the  ssmple  undi^r  examion- 

DD.     Till*,  ncconl'iTig  to  Robi<tu«t  aod  Collin,  ai&y  be  done 

ill*  fullowiiig  tnantirr: — dry  ihi?  saui|)le  or  sampln  si  a 

u-heat,  take  95  grauuue^  (ubout  400  giaiiis)  ol'  each 

nple,  and  treat  them  by  300  or  250  gramniM  (attout  3 

4,000  g rains -aK-adtire)  of  water,  the  temperature  of  which 

boald  not  esctec]  20=  cent.  (6S=  Fahr,),  lor  otherwise  n  por- 

ion  of  the  red  colouring  malt«r  would  Iw  dissolved.     The 

rlwie,  aAer  having  been   left  lu  contact  for  about  thre« 

,  is  thrown  upon  a  iilter,  the  iiiHoIuble  portion  ia  washed 

200  or  250  grommoi  (It  or  4,000  griune -measure)  of 

oold   Wilier,  after  wliich  it  i»  dried  at  a  stiuun  heal,  and 

weighed. 

ta.  One  part  of  the  insoluble  matter  is  then  put  into  a 
small  glnw-balloon,  with  40  partx  of  water  ami  B  pari*  of 
■tum ;  the  whole  in  bi-aleil,  anil  aflcir  boiUiig  fur  a  ijuurtcr  of 
ail  hour,  llie  liquor  is  tillered  whilst  in  the  lioiliujt  state. 
'Ilic  ill*olilblir  portion  in  again  wnnheil,  as  bi-fore,  and  the 
filtrate  from  dm  vanoui  «auiple»  i:i  preeipitatiMl  by  vulpliuric 
acid.  The  wmght  of  tlio  precipitate  so  produced  in  each 
liquor  represents  the  proportion  of  colouring  matter  con- 
tained in  them. 

16.  'Hiis  procr«»  i»  ba^cd  upon  the  in!<olubilitir  of  alizarine 
ia  oold  water,  whilst  the  boiling  wiKitinn  uf  nlum  dissolves  it 
alL  Cberreul,  liowcver,  says  tliat  a  portion  remains  ud- 
diawlvcd. 

1 7.  vi.  MfiUt^t  pTweM.— Take  20  litres  •  of  water  (abom 
i\  gallous)  healed  to  60"  eeat.  (140°  Fahr-),  and  dlsaolve 
therein  "i  kilugrammes  (about  4}  Ihe.)  of  alum;  add  tlierolo 

kilugnuoes  (about  22  11m.)  of  madder,  bring  the  whol* 


*  n*  air*  Is  1.07C  pint  j  ths  UkgnntDM  kl.Vtta. 
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gradnmUjr  (o  tbe  boUinf  point,  and  kwp  it  boiling  for  LiV 
ftn  hour.  Tim  decoction  i»  tlien  tlutiwn  apon  k  ciotli  A> 
ter,  nod  stroagly  Miueend  thereon ;  alter  hwiDg  tepmui 
thU  tTMtmntt  tluve  twi«i^  tbe  tnidder  ia  cxbauoted.  Tti 
variodi  filintea  tie  mixed  tt^etluT  and  IcA  at  rest  for  ■ 
wbile^  the  clear  iMrtiua  ia  decanted,  and  bdoie  it  has  etm- 
pletelj  cooled,  tbe  operator  ponn  ioto  it  625  gramtilM  (abort 
It^OOO  grains- mfMuni)  of  «iilphuric  add  of  sp.  gr.  ISH, 
dilated  witit  twice  ita  bulk  of  water,  taking  care  to  Mtrtkt 
Uquor  tnceacuuitly  wtiibt  pouring  tbo  add.  Thick  relM 
flake*  an*  precipitated,  which  verj  Mon  aettle  ui  ihv  boHoai, 
and  iImi  liqaor  from  pwplo-rad  beoooiea  gri^DJ-tli-ji-Uo* 
Tbe  Mupornatont  liquM*  ia  then  decanted,  the  realduiiai  It 
washed  M-rcral  timea,  and  a  maas  ia  Wft  which,  aftirr  dr7in| 
in  the  ur,  la  in  the  »t«ie  of  shining  aealea  of  a  rcddialnbrown 
colour  i  it  is  alisariitt,  but  not  qnite  purv.  The  precipitate, 
whilst  still  moist,  should  be  heated  witli  one  and  a  half  ib 
wiughl  of  carbonate  of  potash  dimolved  in  12  or  15  tinici 
its  bulk  of  water  t  the  carbonate  of  potash  i«  llieti  aatonl^H 
\)y  sulphuric  acid  wliich  produces  a  preci]Mlate  of  a  fine  liP 
colour,  wliicli,  according  to  Mr.  Meillet,  ia  pure  lUnrinf. 
Tbo  madiler  fram  Aviguoii,  when  submitli^  to  tliit  (m^ 
maul,  jrields  2  or  2  j  jmt  cent,  of  alttorine ;  but  it  U  ntxtMmj 
in  audi  trials  to  compare  llie  malt  obtained  with  that  glna 
bj  madder*  of  tbo  midc  kind  and  nani<v  which  are  kiMnm  I* 
be  (^nuioc- 

Itl.  Muilikr  nia}'  alto  bo  tried  b^  Houtou  la  Billardiete'i 
colorimeter.  (This  iiixtrument  liiu  bocn  <le«cribed  in  tht 
oitjele  on  Indiffo.)  The  cxpcnnient  is  performed  a»  fel- 
lows:— Kir^t  dr/ thttroiighly  at  212'  F8hr.,a  portion  of  mad- 
der of  a  knoim  quality,  and  a  like  weight  of  the  sample  of 
madder  (o  be  examined.  This  done,  take  £00  grain»  of  cacti 
of  thew  two  [tortiona,  and  mix  them  carefully  vciih  ton  timi* 
thair  weight  of  water  at  GH"  Fahr.,  and  leave  tlic  whole  to 
fWy t  for  three  hours.  Repeat  the  aamo  operation  R 
aecoiid  time,  and  wash  \xa\i  rcnt^uca  -nWYi  !»]VM  ijruiw 
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mea&ure  of  walor,  and  dry  them  as  before:.  I'bc  Ion  iwlicatu 
the  wvight  nf  th«  ^mmj  and  »«oc!iiariii«  mnttvr  c«ulamed  int 
the  re«p«ctirc  Mroptiw.  luirodtuw  now  100  graiiis  of  tho 
tiro  xnnipli't  of  mndder,  each  in  a  giata  balloon,  wilb  800 
}rra>n»-tn«a8uro  of  water  and  100  grains  of  very  [>iire  hIuii), 
(mo  Alum),  boil  the  whole  for  a  quarter  of  an  hour  and  filter 
tbo  decoclioo  whilst  boiling.  Viaaii  the  reeiduum  with  SO 
.  gnUD»-mcaBur«  of  watur.  Kepeat  lliis  operation  thns'  timR*, 
■ad  nix  tltv  three  dccoctiooa  of  each  rcspectirc  trnmple 
lOKetber.  By  mcnm  of  the  colorimeter  it  is  then  vasy  to 
appFL-cialo  the  diScrrnt  inlonnity  of  colour,  for  if  1(K)  parlt) 
of  tlii:  raiKvil  decocttoD  of  each  sample  bo  introduced  into  Ihc 
totbat  of  the  colorimeter,  and  water  added  to  tlwt  which  has 
tli«  dcfpcr  tinge,  until  it  is  brought  exactly  to  the  degree  of 
iotensily  of  the  other,  the  graduations  on  the  tubes  will  at 

ti  indicate  in  what  ratio  they  dlfter. 
9.  ]}iit  as  madder  ia  oAeii  adulterated  with  |)ulvcrizcd 
-troods,  such  as  logwood,  Braail-wood.  ttc.,  other  trials 
Jd  b*  simullnncouAly  reaorted  to.  They  conaiat  in  dyeing 
wilii  a  K>viui  wi-ight  of  pulverized  mmlik-r,  known  to  be  of 
Mipcrior  quality,  a  certain  quantity  of  cottou  prepared  with 
diAercnt  mordant>>.  Tlic  pieci-s  of  calii^o  employed  for  the 
espcrinient  should  all  be  of  eqinil  wi^lghl,  ant)  about  two  and 
half  Of  three  inches  s(|uarc  and  tlwy  should  be  dyed  with 
iaoreaatDg  proportioD§  of  pulverized  madder,  tVom  10  grains 
to  IW  grmns ;  a  scftle  of  intRtixity  of  colour  is  thus  prepared 
whh  Wich  mordant,  the  di-gr«*»  of  whidi  scale  correspond  to 
ft  known  weight  of  the  madder  taken  as  type. 

20.  The  dydng  must  be  performed  with  earefts follows:— 
Take  a  suifable  number  of  wide-mouthed  fliv-k*,  and  put  them 
into  a  pan  placed  orer  ■  ludted  lin:^  aud  conuiiiiiijf  wuier  ut 
100  or  104°  Fabr.  Tour  into  each  of  the  flai>kH  1^  pint 
of  distilled  water,  also  a  pvec«  of  the  mordiuiied  piece  of 
calico,  nnd  the  <|iinntity  of  miulder  required.  Put  n  tlier- 
momcter  into  Uie  paii  which  should  now  be  carefully  heiittd, 
iHdin;  F^mticoa  of  temperature,  nnd  in  kxicV  i^tivj  ^^v 
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ui  bour  ami  ■  luUf  m»j  «la]Me  before  ibe  bath  attiuM  167* 
Pabr.  lUiae  tben  the  temperature  to  th«  boiUt^  point  lor 
bilf  an  hour.  Tbe  samplM  of  calico  arc  then  wilbdnvo, 
riaved  with  cold  water  and  dried. 

21.  The  djed  |Heoos  of  «alko  are  tinm  dividnd  ipto  two 
equal  portioRg,  ono  half  is  pnaDmA  in  ttut  state,  the  other 
hair  is  inunenod  far  half  an  hour  at  106*  Fahr.,  in  a  »olutiuo 
gfaoapkcoosbtingof  3.5  grain*  of  white  cnrd  map,  aod  I J  peal 
of  water;  the  liMue  is  then  withdrawn,  rinsed  with  coM 
water,  and  rvtumcd  to  a  Kuifbath  prepared  aj»  the  abotr^  but 
to  whieh  R  graiuH  of  chloride  of  tin  hare  been  added.  Tin* 
bath  is  kept  boiling  for  half  an  hour.  'I'bc  piMe  of  ealloa 
should  be  carefully  rinsed,  dried,  and  kept  sbcllered  firm  the 
light. 

22.  Afl«r  having  prepared  a  scale  of  colours  aa  abon 
directed,  it  is  mffincnt  aAerwards,  in  order  to  detenaine  lh( 
valiu  of  a  sample  of  madder,  to  dye  [Huces  of  calico  of  iht 
•■mo  deaeriplion,  with  known  weights  of  tbc  madder  unifcr 
exiuninittion,  and  this  value,  compared  with  that  taken  ai 
ty{>e,  if  then  easily  determined. 

£3.  Instead  of  {»cc«s  of  calico,  skeins  ma^  bo  emplojtd 
maigbing  1.S0  grains,  for  which  from  300  to  454J  ta  $00 
grwns  of  pulvcrixed  madder  arc  used  to  form  a  Bcala  of  (ta 
coloura. 

24.  Alixariw  or  garaocine  may  be  tested  in  the  Nune 
manner. 


UAQNESIA. 
CALCINED  MAGNF.SIA. 

1.  IMugneaia  is  the  oxydo  of  a  metal  called  inngnewtun  : 
when  pure  it  ii  wiiile,  pulverulent,  very  light,  soft  tothe  twicb, 
and  odourleHB  ;  its  specific  gravity  Ls  2  3. 

2.  The  niHguesJa  whieh  oecurs  in  oommercu  is  oflca 
jidullcratod  to  a  eouHiderable  extent  with  lime,  atumiita,  and 

nOca;  9omcliuKs    also  U  conVuna  carbonate  of  ■nuapMia, 
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which  latter  xubctuice  u  oAoo  altogether  »ubttitutod  for 

cftlciiii.-i]  mngnmo. 
'        3.  Pare  DULgnc^in,  however,  should  not  produce  nny  erffer- 
I    T(^«ccnce  whm  tn-nlcd  by  mi  nc'ul ;  for  exnmiile,  liydrochlorii; 

I   add.     If  it  irffiTvcjirjcss  it  i*  "  proof  <if  cnrclessn  prcparaliou. 
the  whole  of  tliu  cnrbouic  add  not  hnnng  been  expelled,  or 
I    of  ■dulleralton   vrilh    some    other    carbonate      The   acid 
'    «iipl<iycl  for  the  purpose  flioiiM  lie  diluted  with  water  before 
IMtiring    it   ii[K)ii   the  iiingnttnia,  which  nhoiihl    be   diHSolred 
I    thereby  without  any  residue  whatever ;  aU  that  which  nay 
I    r«inajD  undi*j>olved  is  an  impurity.     It  somctinn-*  happens 
howovrr,    that    a    residue    in    apparently    left    though    the 
magnr^ia  may  be  quite   pure,  this  occurs  when   the  heat 
employed  in  calcining  the  magtietiia  has  been  too  strong  or 
protracted  for  too  long  a  time,  in  which  case  it  dissolres 
entirely  in  acids,  but  it  takes  n  long  time. 

4.  IT  the  eleor  soluliou  coDtAining  an  cxccsb  of  acid  pro- 

Idlicas  a  white  floculent  precipitate^  innoluble  in  §olution  of  sal 
anntoaiae,  it  is  alumina,  which  should  bo  rnpidly  liltered  i 
tod  If  tlie  liquor  filtered  therefrom,  being  tested  by  oxalate 
.  of  ammonia,  produces  a  preelpilatc,  it  is  orala/t  o/lime.  and, 
of  courie,  the  magneafu  contained  that  carlh.  T)ic  pre- 
cipitated oxalate  of  lime  may  be  collected  on  a  filler,  washed, 
IMe^  igniled,  and  weighed  as  carbonate  of  lime,  into  which 
jgnitioa  ha«  converted  it.  Each  grain  of  carbonate  of  lime 
[    represents  0.56  grain  of  lime. 

6-  The  hydrochloric  acid  tHjIution  of  mngncsin  should  not 

|i    tm  precipitate!  by  nohition  of  chloridt;  of  barium;  if  a  pre- 

I    eipitato  i*  produced  «  «ulphate  is  preae^t ;  the  prccipital^rd 

nilpliat«  of  horyhk  ao  produeed,  may  be  eollectvd  on  a  filter, 

I   wnbcd,  dried,  lgnit«d,  and  weighed.     117  jfraina  of  sulphate 

of  baryta   represent    1    equivuWitt,    or   40  grdns   of  [Hire 

anhydroiu  »ulphuric  acid,  and  consequently  1  equivalent  of 

,    any  sulphate  ;  in  that  case  an  insotiiblv  rvtii<Iuum  will  moit 

I    probably  have  been  \e{i  wlusn  treating  the  toagneaia  with 

I    bjdrodiloric  ncid,  a."  mpiittoned  before.   If  st^ca'nn&^fKMbv.V  i 

IH  will  lure  beeo  left  also  in  an  icuoluble  sWe.  J 
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CARBOKATK   OF   MAGKEStA. 


I 


6.  Conunrrcial  onrt)OMt«  of  magiuma  iit  in  Rmall  niliK 
lamps  of  a  Gnn  wbitv  culuur,  Mft  to  tlm  t(«u«h,  inoihirouis 
tUtdr-M,  and  nf  a  sprcifir.  gmvit/  of  0.2fM. 

7.  This  RiluUnoc  )■  oOcn  coiitiuitinnlMl  by  c/trbanvtr  af 
lim€  (ch«lk),  which  cillH-r  ha*  bi'«ii  fraud ul«ntljr  tnixi'd  with 
it.  or  hMwisc  tb«  mflgncauui  nits  from  which  it  ha»  bnoi 
obtained  vtfn:  nalurnllj  oontaiiilnal«d  vriih  sails  of  litiK,  a* 
n  the  ciuL',  when  jtrepoivd  frtim  tli«  mother 'vratir-n  naed  ia 
the  mauufarlurii  of  iiitre^  aiul  of  c:>udiibo«  nil.  The  bm  b 
tbal  i>l>taioed  bj  precJ  pi  fating  a  wtlulion  of  nulphatc  of  nup- 
Rcsia  hy  one  (>f  earbonate  of  jialatiJi  or  of  soiU. 

H.  Thi!  ]>reU!uco  of  carbonate  of  lime  i*  4l«tMlcd  bjr  di*' 
solving  a  portion  <if  tlu!  carbonatu  of  majinmta  under  «xuiii- 
nation  ill  hydriK'hloric  iwiti,  Glti-nni;,  nnluniting  the  excoM 
of  acid  with  aiiuimus  Kolution  nf  ammonia,  arTil  then  adding 
»  aolntion  of  oxalate  of  ainnionia,  which  will  thm  produce  t 
preripilatf  of  oxalate  of  lime.  Thn  precipitate  «hanld  be 
rapidlj  collected  on  a  fillvr,  wu-thed,  ami  ral<Tin«il  in  a  plati- 
num  crucible  ;  the  weight  'a  that  of  tlie  carboiutc  of  Gne 
contained  in  the  siiIutanceL 


HAILLECHOR.— See  Cermau  SUeer. 


MANGANESE. 
I.  The  principal  ores  of  the  mangaiie«e  are  lh«— 

Pyroliuitc  (dcutoxjde  of  maoganeK)  J       .    Mn  0, 
Breuuite  (wtquioxfde  of  nmnganeae)  Mn,  0| 

Man^mllt  (hydrntcd  aciHiiiini.  i>f  mflaf^ieM-)Mn,  0.+  IIO' 
llaucmnnile  (ivd  oxrdc  of  ninn^neac)         .     Mn.  O, 


I 


2  Tli«  lint  <if  tbeae  oteo.  or  vVi^^usiltt,  ia  the  most  inpor- 
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Unt,  and  aa  the  nntitrnl  mvt  of  manganeee  «re  mixtures  od 
this  with  thn  luww  oxydf*  of  mangaaese,  and  certain  inipa- 
ritic^  Siich  n*  tartkg  airhonalts,  pfrojyJe  of  iron,  alttrntHO, 
titiea,  tiifJitUr-  tifkarjfla,  hc^  it  is  ab-oluti^l)-  aaxnwry  that 
the  ninnufncltirrr  who  uses  tikis  midiTul  rlioiild  MC<!rtaiii  tius 
foantilf  of  peroxjilc  of  luaagaaeiM  contaiii«<l  io  the  ore,  for 
tine  propotlioo  wUicU  the  said  ]>en>X}-du  bnnrs  to  the  roal  of 
the  iwiD|il6  dvtenuiiMid  its  coQUU«roiid  value. 


Kttimation  af  ihr  proportitm  af  pfraxyde  of  maitganrtt  eon- 
tailed  in  the  vres  of  maaganfif. 

3.  This  eiiliiiiatUiD  of  tli«  comraerdsl  riJuc  or  of  thcqiian- 
lily,  of  percixyd«  of  iuauKan<3ie,  nwy  tw-  accoaipli»hcd  in 
varioii*  wajr»  ;— 

4.  Fii>t  rcliKu  into  tini:  powder  th<;  sample  which  has  to 
be  examined,  and  treat  it  b)r  dilute  aitric  acid.  If  this  pro- 
duces on  efferrcsceoce,  it  is  owing  to  the  preseuec  of  cor- 
buoatt-^  and  should  be  left  to  digest  m  tbe  acid  umil  all  the 
«arb<iii>ii«)  liuvt?  dLuolved.  after  which  tbe  whole  vliould  be 
tbmwii  u[>on  a  lilii.-r,  washed,  and  dried.  For  technical  pur- 
pgvM,  tbe  wetfcht  of  ihc^e  rarboiinteH  may  be  easily  and 
nadilj  clTectrd  by  weighing  a  certain  (juiuilily  of  the  s&inplc; 
for  example,  100  grains,  digesting  it  for  a  long  time  in  dilute 
nitric  3*\\,  collecting  oq  a  flllor,  waihing,  and  drying,  nntit 
it  tvi  lonj^er  diiniiiishoo  in  weight.  The  loM  imlicntcK  the 
4|aaiility  per  cent,  of  tbe  carbonates  whicli  it  rontainciL 

5.  Thin  ,beiug  done,  take  a  weighed  quantity  of  the  sam- 
ple, dry  it  wrJI,  aa  just  itaid,  and  introduce  it  into  a  amall 
cuitnterpoiMid  retort,  at  the  oxlremlly  of  which  a  tube,  coo- 
taioing  frngnicnt!<  of  faw^  cldurid«  of  caldum,  ahK>  wei};hed, 
■hould  br  ailjust«d.  Apply  thea  to  the  retort  the  utrwigej^ 
btat  that  can  be  imduced  by  an  argnnd  fpirit-lann>,  and  nflcr 
•ome  tinte,  diiiconnect  tbe  chloride  of  calcium  tulie,  an<l 
weigh  it.     The  increne  of  weight  indicates  tbe  <\iiantit5  of 
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water  wliidi  has  rolat3i(«d,  uxl  which  wu  yielded  pnad- 
pally  by  tl>«  brdnklR  at  »uwiuias}-de  (maagajiile'  Mn,  O,  +  HOf 
some  purtioo  of  which  i»  alway*  fosnd  Bux«d  with  the 
oxydc  100  gnins  of  wai«r  thus  «vaponl«d 
SSI. 76  of  numganile. 

6.  Tlie  GonienU  oT  Uie  SDUitl  retort  should  now  be  piBp>*H 
Into  a  countivpoi*ed  pblinutn  capule  or  cnieible,  and  ipiud 
thenin,  until,  aher  n:]M«t«d  wet|^a);«>  Ihv  weielit  U  «b- 
•rrved  to  ranoln  anifurio  ;  lliiit  converts  the  mass  coaplMdjf 
ii)lo  mun;;niiaMi'nMnganie  oxydi^  (Mn,  O,).  The  cmdhltil 
thiol  wciglicd,  and  the  )oM  indicnlR*  t)i«  qaantilj  of  oiJgM 
evolved,  from  which  that  of  Ilw  prroxydc  is  caleoUlfd 
Each  grain  of  oxygen  coirtrsponds  to  H.  1 885  of  [Hire  peroxyie. 
This  experiment  Ghoiild  evidently  he  carried  on  with 
atn,  since  a  small  quantity  of  oxygen  repmeiits  a 
qutuiliiy  uf  peroxyde.  In  order  to  effect  tli«  complete  con- 
verniou  of  the  peroxyde  in  the  sample  into  red  oxyde  of  nian- 
gnaisMf,  as  above  mentioned,  tlie  ignition  ihiMild  bo  oontinM^ 
fur  B  long  time,  and  the  qnauiity  ujivraied  uiwn  kIwuM 
ttuull  I  if  a  larger  qaantity  be  in-ated,  a  oocnmon  fire 
be  n»cd  instead  of  an  argand  lamp. 

7-  .InotAer  meihod  consists  in  entimaiing  the  f]uanliiy  «f 
chlorine  evolved  from  a  given  weight  of  the  siunple  whee 
treated  by  hydrochloric  nciil. 

S.  In  onlcT  to  tinderntand  the  rationale  of  this  oxperiDMOi^ 
we  nhoutd  hear  In  mind,  that  all  Iho  oxydes  of  maDgaMte 
when  heated  in  contact  vriih  hydrochloric  acid,  evolve  s 
quantity  uf  chliirine  cxnelly  proportionate  to  that  of  the 
oxy^n,  above  that  which  is  contained  in  the  protoxyde  i 
for  example,  protuxyde  of  manganese  being  treated  by  hydro- 
chloric acid,  prudiici-K  only  prolochloride  of  maDganCM:  ual 
water,  but  yields  no  free  chlorine,  as  shown  by  the  foUowiii| 
equation  : — 

Mn  0  +  ria 

=  UO     +  MnCl 


i  MuigUMW 

ProtuxTdeofmiigaoeeB !      M- 
MnO 


k 


'jdrochkiric  Add 


I 


1 

lOxjrgon 

0 
t  Ujrdroficii 

(.  Obtorinc 


)  Water 
i     HO 


I'rulocliluride 

of 

Man^noc 

Kin  CI 


3.   Kot  ao,  Iiowever,  tli«  red  axgde  of  man^anrJe,  or  maiu- 
gimoto-manffaHic  o^ydt,  wLicb  when  trcat<:il  hy  iiydroclilo- 
ric  arid  Ibrma  prutuchluriiic  of  mun^iuic-ir',   but  disengagei  j 
one-lhund  of  ad  equivalent  of  chluriiic,  as  *hgwn  hy  ibc  Kil- 
'  lowing  equalioii. 

Bed  OKjrdc  of  inaiignii^i.-,  or  mniigunosQ-mangiuiic  oxjilc 
maj  be  rv{irecien(«(t  b^  Curmula  Ma  O  +  Mn,  O.  or  Uo,  0|, 
I  or  SMd  Oi|,  tlierofore — 


% 


1|  MnO  -f  11  HOI 
»  II  HO    -f  MnO  +  i  CS 


St*JUU»tyde  of  taattganr.ir,  wlien  treated  hy  lijrdro- 
chloric  ncid,  yields  half  nn  rr)iiivalvnt  of  fn:i;  chlorini;  for 
eawh  equivalent  of  protocliloridc  of  luanganvsc  formed,  a* 
thown  hy  the  following  equation. 

Seaquioxyile  of  nuDgaiieae,  Ma,  0^  i«  tbe  same  as  2  ]ln 

■Hherefore— 

^^0.  Lasllj,  peroiydo  of  mangaaeae,  when  treated  by  hjdro- 
cUoric  acid,  yields  one  eotire  equivalent  of  (iUqiu^  (w  wxV 


\\  MnO  +  1)  Ha 

U  HO    +  MbCI  +  4  CI 
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equnloDt  of  [iroCoXTdc  fmrned,  u  dMWn  hj  the  I 

n|muini  i 

PHOXTde  uf  mMigifttiB  b  Mn  0, 

Thtnbn— 

Hs  0.  +  3  Ha 

=  2D0+llaCl  +  0L 

And  u  tbe  cOBneicfad  value  of  the  mta  of 
dcfiemis  tltogtllier  upon  tbu  Amoutit  of  dtlorioe  wldck  1 
prodaco  wbcn  treated  hy  hjrilrodilaric  acid,  the 
olyect  in  view  will  be  nitunni  bjr  drlmoining  that  qaMa&tj. 
ll.  RmnjfrM  mrthod  for  tlw  noaljsiif  of  chloride  ti  Vmt, 
drfcribcd  in  oar  articio  on  chlorimcn;,  tnajr  be  «in|do^ed  te 
tbe  purpose.  Thai  Boethod  is  ba<«<l  upon  the  npid  perazj- 
^tttton  which  Rilpliate  of  protoijr<le  uf  iron  undergoM  wbca 
in  ooQtact  witib  cblorio^.  wai«r  bdng  pmscnt ;  tliis  nadka 
■A  repreaented  bj  the  fiflowing  «]iiaiioii. 

X  P»  0, 80,  +  HO  -f  a. 

=  Fe,0w8O,  +  Ha 

Tliat  is  to  M7,  on«  equivalent  of  chlorine  (CI)  eoBtaaM 
with  one  equivalent  of  hydrogen  (II)  from  th«  waler  (BO) 
In  form  one  equivalent  of  hydrochloric  acid  IICl.  whUat  tht 
r<|uiva1ont  of  oxygen  (0)  from  the  wrater  (HO)  being  iha 
liberitted,  adds  ttaulf  to  tbe  two  Hjuivalcnis  of  protoaulphak 
of  ifim  (S  Pe  O,  S{^),  which  become  tliiu  converted  Inia 
■nlphste  of  peroxyde  of  iron  (Fc,  Ob  SO,).  Tbcrefore  two 
eqviTaleots  of  proloeulphntc  of  iron  rcpn^Mnt  one  equiTakot 
of  chlorine,  siuce  one  vquivalvnt  of  chlorine  is  rc(|ulred  to 
convert  two  equivalnnt»  of  protosalphaic  of  iron  Into  oat 
equivalent  of  penulpliate  of  that  haw. 

12,  The  esperiment  i«  peribcmed  •»  follows  :—PuWeriM 
278  grains  (two  equivaleala)  of  crjBtallJx«d  pn>toaalphal«  of 
iron  (a  Fe  0,  S0«  7  HO),  and  mix  them  in  a  nnaD  IU»k 
with  44  gmina  of  the  mangaiieae  under  examination,  and 
pravioutly  reJaced  into  veij  See  powder.  Tluvc  44  gntini 
repnaent  one  eqalvaleat  of  pare  pcroiyde  oT  mnganmt 
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(Mn  0|),  Bod  would,  tberefofWi  if  pure,  peroxjrdise  exactly 
tltc  two  cquivkl«nt8,  or  278  gruiM  of  prouwulphate  of  iron. 
About  three  fluid  ouncm  of  strong  hydrochloric  acid  should 
Dun  be  poured  upon  the  mixture  in  the  Attak,  which  fluk 
inu.-<t  be  inunedtiitelj-  cluiKd  witli  a  perforated  oin-k,  proridvd 
with  a  funnel  tube  drawn  into  a  point  Intemally,  iu  order 
that  the  vapour  may  escape,  and  the  whole  a  tluut  rapidly 
boiled.  Thr  chlonBe  disengaged  by  the  raangsiMW!,  i*  utx' 
mediately  abwrttcd  by  the  protomlphate  of  iron-  Wc  just 
sud  that  44  grains  of  peroxydc  of  imu^anesc  would,  if  pure, 
exactly  pciwijdu*  the  278  grains  of  protosiilplwte  of  iron, 
but  as  the  manganese  of  connnerce  is  dctct  pure,  it  is  evident 
that  the  44  grains  of  the  sample  employed  will  prove  insufli- 
cdeoi  to  peroxydLze  the  iron,  nntl  licnce  the  necessity  of 
•Beerfainiug  the  amount  of  protosulphate  which  could  not  bn 
piu^xjdized,  and  which  remains  in  the  acid  §oIution.  This 
niny  he  done  by  means  uf  a  chlorate  of  pota^  test-Uquor,  as 
follows: — 

13.  Since  one  M|uivAlcnt  (124  Kraiii»)orchlorale  of  potash 
(KO,  CI  O,)  produce,  under  tin:  itiHutiii*  of  boiling  hydro- 
chloric Kid,  six  equivalents  of  ddorine,  aa  shown  by  the 
eqnatioii 

KO,  CI  O,  +  «  H  01. 
=  K  CI  +  e  HO  +  6  a. 

it  follows  that  20.66  grains  of  chlorate  of  potash  would  be 
eoffident  to  peroxydizo  278  grains  (two  equivalents)  of  pro- 
toattlphatc  of  iron,  and  would  therefore  represent  36  grains 
(one  equiralcnl)  of  chlorine,  or  44  grains  (one  equiralent)  of 
pcsoxydo  of  mangancec 

H.  The  chlorate  of  potoaU  leat-liquor,  therefore,  is  pr«- 
p*red  1^  disaidving  'iO.66  f;raiiH  of  ddorate  of  potash  in 
1000  grains'mcamrc  of  water.  The  solution  is  tlien  pourod 
carefully,  drop  by  drop,  front  a  glasji-aikaUnict«r  through  tbe 
funnel  tube  into  the  boiling  hot  solution  containing  the  salt 
cf  iron.     Tbe  whole  of  the  chlorine  wW>i »  &wm(«gA''a 
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iiBHiedialdj  alMoriwd  bj  tfao  protntalptinle  of  iron,  lilt** 
■oon  k«  tli«  lottM'  is  romptt^rJy  prroxj-iltnKi,  Ibe  frecvhlonaF 
trliich  i*  cTolvcd,  immrrliftli'ly  iv-nci*  Upon  ibe  CQknirili|; 
iiMItiT  of  ft  *1rip  ol'  p:i|«T  Htiiiiwil  Wne  by  oulphuU!  <if  uti\f», 
or  tiitRUs  iircvioiisly  placed  by  Uie  oprnMor  bi-tweea  ^ 
(nrk  ani]tlii!  nnck  of  ihr  fln^lc,  and  which,  bMomia^UeMied, 
indicates  Ilial  the  A|icTalion  is  terminated.  The  opoMUr 
lltcn  reads  off  ihc  mimbcr  of  mna*!!^™  of  the  chlnnte  of 
|>oi4wh  tcet-liquor  which  haTo  been  employed  to  oompl'tt 
the  peroxydixnlion  of  ibp  protosulpliate  of  iron. 

15.  Let  us  sappoM  tluit  SO  divisioiis  (AOO  gnuDs-nwiuutct 
li*re  been  ciDpIoyMl,  it  U  clear  tbu  InUf  tlie  quiuiliiy  oali' 
of  the  pro(o«ulphate  etnjilujed  hu  b«eD  cooTorted  inlo  ftr- 
ftul|)lmi(.-.  ikiid  tbal,  cunsoqueiilly,  the  mmple  of  nuuigUMT 
(ifiilniiied  50  [H^r  wilt  uf  iwpiirilii^n  ;  or,  in  otlier  yriirAt,  taA 
ineMiire  of  the  ti-st  nolutiun  of  chloratr  of  potniih  eniptojtd 
to  cninpli-le  the  pern xj'dixnt ion  nf  the  protosulphalc^  re- 
pnwi-nts  one  per  cent,  of  impurity  eoiitniricd  in  iImi  ore  pf 
mangnnc-si^  opr>rBtcd  opon. 

16.  Ihc:  air  should  be  excluded  Oom  the  Sask  during  tbr 
peroxydiution  of  the  prolostilphate  of  iron,  olac  th«  oxyfCH 
of  the  air  acting  upon  llic  salt  of  imn  would  peroxyiUsaa 
jKtrtion  of  it,  aii<l  vitiate  l)ic  rosult.  Iitateaii  of  pratotuiphslc 
of  iron,  protoohloride  of  iron  may  be  u»ed.  For  wliivb  pur- 
poiio,  5(>  ^ruiiii  (two  Fi|iiivnlents)  of  pianofort«  wire  jibouU 
b'r  put  into  H  iniitnL-H,  or  flitxk,  ua  abov«  mentioned,  and  aboirl 
four  fluid  oun<v>  of  pure  <:<>n<'cntnit<-d  hydrochloric  aatl 
pDurT'cI  upnn  them.  Thi^  tliuik  being  closed,  u  directed  in 
the  prcccjiing  proocwt,  with  n  cork  provided  with  a  fumwl 
lube  drawn  to  a  point  at  the  lower  end,  a  gentle  he«t  id  tbn 
applied  10  promote  the  solution  of  the  iron.  When  all  tbt 
metal  has  dissolved,  the  operator  introduces  44  grain*  of  the 
peroxyHc  nf  inntiganeM  under  euuni nation,  prerioo^ly  re- 
duced into  fine  pc>wder,  and  k«pt  in  n-ttdiness,  wdghod,  and 
folded  up  in  a  pi(<ce  of  paper ;  tli«  diuk  is  inuoediately  doaed 
with  its  cork,  lhisliqiioTM8%\A\:f  w6^^«.«&,»»A^ll«n  bnragbt 
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Id  the  boiling  point.  Tku  cliloriino  ilittiigaeed  by  the  mtiii- 
gwiae  i»  ooinpli-t^ly  nbitorbeH  by  the  prutoohloride  uf 
iroR,  tbi?  i:xi.u8$  of  whicli  is  iletenoistMJ  by  tite  clilurnti!  of 
jMla'h  lu>t-li<ju<>r,  cxiu'ily  in  tbe  uuiie  tntuiuer  iw  junt  above 
explutti'd. 

17.  Ity  the  methods  which  wo  have  dcMCritwl,  the  propor- 
tion of  chlorine  wlii^li  a  Rniiipl'!  (it*  mniigani'Me  can  ovolvi- 
nay  be  Mccrtntn«(l,  it  is  triK-,  tiul  this  alune  is  far  from 
constituting  llie  contmeroinl  vnliic  of  lh«  article  as  a  sourci- 
of  chlorine  ;  it  is  not  Ic9«  imporlani  to  de(ermin«  tlie  pro|)ui'- 
tions  of  tlie  olhur  «ubslnncc«.  such  as  peruxyde  of  iron,  earthy 
carbonHlw,  fee.,  which  laajr  be  contained  in  the  sauiple,  and 
wlkicb  unprotimbly  oonKume  »  certain  quantity  of  liydra- 
dUort«  ncid  without  evolving  ehloHnr,  and  merely  pi-oducing 
<dllondoa  at'  iron,  i>f  calcium,  of  btirium,  Ike.  llonce  tlw 
aeoCMity  of  estimating  not  only  the  qnanlily  of  chlunnt- 
wlilch  a  given  weight  of  peruxyile  of  mnrigiincae  can  jielil, 
but  likewise  the  proportion  of  hydrochloric  acid  which  in 
MiwlaMly  itatunLteii  by  tho  foreign  aubstoncea  cotiUiined  in  th« 
tm.  For  iliis  purpose,  ihc  following  method,  vrhicli  wrnn  (lf»t 
rccunnntended  by  (>aj  Luuac,  amy  be  reiwrted  to. 

18.  One  Lifuivolent,  or  44  grain*  of  the  (>croxyde  uf 
manguHsac  undue  examuinlion,  are  treated  by  on  cxceaii  or 
hjrdrachloric  ueid,  furexoniptu,  by  500  gruiiw-nieMoreot'  oeitl 
of  specific  1.093,  which  i|uantity  coniaii»,  acconling  to  Ltr. 
Urc,  100  grriiii*  of  rtaJ  odd.  Tin-  amount  of  chlorine  cor- 
rwponding  to  ihiit  of  the  pure  maogoncso  in  the  »cnple  ia 
then  dctcnninod,  an  mentioned  before,  fay  means  of  (irotoaul- 
pbatc  or  proloehluridc  of  iron. 

19.  Since  -14  grains  (one  e(|uiTalent)  of  pure  peroxydc  uf 
mangancM  require  74  gnun*  (two  niuivalcntii)  of  purv 
bydnxfalorio  acid  to  evolve  36  grains  (one  equivatont)  of 
cUoriiw,  if  we  laturaie  th«  exoest  of  hydrochloric  arid 
ODidoyuil,  by  tiicana  uf  a  Mflution  of  earbonalv  uf  sodt^  (mn- 
Aadimrtrs,)  and  thus  detvnuiiie  tbe  quantity  of  frea  Kid, 

^Hifae  difbrcocv  will  at  ooco  show  wliai  c^uaultVj  (A  wa&  \vul 
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htxa  conraBwd  both  bjr  tbe  peraxjtle  of  riMrngm— ,  bdA 

thv  forvign  ■alwlMieti  cDq^ofaitlT'  t  bat  if  wo  m 

from  (h*t  nanlMr  tte  qnanljtf  coonuiftfl  bj  tti* 

irfaidi    will    luve    b«eii    ucerUtned    to    iIm   fine   p«rt  «f 

the  cxperim«it,  lb«  rmuiniler  will  of  oourae  refiWLWW  tfc 

profnrtMn  whidi  bu  been  ubcIcmI/  coonuBed  by  the  far 

pnritiea. 

SO.  I>t  US  sapfMwe,  for  cxsmple,  lint  in  aH«r  to  Mttirrii 
ilie  ezH&i  of  fr««  acid  left  oAer  the  detennlimtkMi  of  OH 
dilcnu  6TolT«d  by  the  AUgaaese.  it  is  Tound  tlui  140 
ilkKlhDotiical  mttmxm  oT  the  test-solutioo  ot  carbunauW 
sodahftve  been  required,— jjjnee  100  ■tkalimetriexl  iimww 
of  cailmDate  of  soda  nlunted  97  grains  of  pure  hydracyorie 
ndd,  tbe  140  meamree  eiu])lo7ed  rapweent  tbetvTore  SIM 
grfiiiM  of  iicid  led  in  cxoen*,  &ad  in  e  free  stale,  wiiicb  bdpg 
deducted  from  the  100  gtnlatti  (oooUdoed  in  the  500  gniin- 
neacurc  of  tcid  of  tpeeific  gravilf  I.OOS  employed.)  kete 
48.20  gruns  m  the  proportion  of  real  acid  ootiMuncd  b^  tha 
manganoae  and  impurities  of  tbe  «ao)plc.  I^  us  nppaH 
now,  that  the  44  gndna  of  mangaueae  opentcd  upon  hare 
been  found  in  the  first  part  of  the  experiment  to  eontaia  oslf 
22  grain*  (or  oO  per  cent.)  of  pvruxjrde  of  nwngaaua^  ■ 
before  meotionod,  these  will,  therefore,  bavo  caosai&ad  ST 
grains  of  hjrdroehloric  acid,  irhich  being  deducled  from  ibe 
48.S0  graina  (tbe  joint  ciuanttt;  columned  bj  tbo  maagancM 
nnd  iinpurilies)  leave  1 1.20  grmw  m  tbe  proportion  ot  pan 
bjrdroehlurio  ncUI  wa»ted,  or  u»r.lc«M]v  taken  op  by  iba  »- 
purities  alone,  aud  therefore,  tho  44  gr^ns  at 
operated  u|}on  comuNted  of — 


Pore  porox;rdo  of  man^nne  erolnng  i 
one  eqnlT.  (Mgr.)  of  eUorine  .      .  i 

Inipurilios  unprufltahlj  eonsumlng  1 
hydnxtibiie  acid    .  .  > 

Other  subMaooca        .... 


Si«0~    UM 
6.<U=    U.11 

isju=  urn 

44.00       IDOOO 


uanoanesf:. 


m; 


21.  Tbe  MDOunt  of  wata-  cooULoed  tn  tbc  Min|i)ii  amy  W 
aefmnleij  mtiuaieJ  bj  expooiog  a  ghen  vreight  of  it  (lAli 
l^rkiiis  for  (^xaaii)le)  iu  u  capdule  at  a  tvnipcnluru  of  ubuut 
212'  Fahr.,  until  thoy  cea«  to  lo»e  w«if;ht.  The  low  tmli' 
caUa  of  «ciiu«e  tlie  per  centage  uf  wutur. 

S3>  Amolhtr  method  of  del«miiiiing  the  conimcrcinl  valuu 
of  porox^flfi  of  BiaB[;aneae  U  tlist  of  Dr«.  Fri?j>ciuiL»  anit  Will. 
Tbis  method  rcM«  upon  the  fiuit,  thu  wlirn  pcroxjdo  of  mnn- 
gaocao  is  treated  hj  oxalii!  add,  or  oxalate  of  potaiJi,  ia 
pnMDCeof  au  excels  of  Bulpliuric  ncid,  the  rcuutt  i»  sulpliat« 
of  pmttoxyde  of  nuuaganwe,  carbonic  acid  bdng  at  tlic  »aiac 
time  CTolved,  as  diown  bj  the  following  otiuation  ; — 

MoO,      +      SO,      +     C,  0, 


oulicuid 


MnO,  SO,  +  2  CO, 


f  ^.  That  is  to  mv,  ono  equivalent  of  peroxyde  of  mau- 
I  enkcse,  nndPT  the  iailDcnce  of  salphuiic  add.  partn  will)  o«« 
F  eqiniTalcnt  of  oxygen,  which  is  tnuupoaed  to  the  thrc«  eiiui- 
vaknta  of  oxjgea  of  the  oxalic  acid,  thus  fonning  two  equiTa- 
le&ta  of  carbonk  add.  The  abore  equation  may  be  dissected 
as  foUoirs  :— 

Piinijiti  nfMwiyimt    -f  Sulphuric  Aeld.    +    OxaHtfAcid. 


Mn 

Proioxfds  of  MangamM. 


S<iii>liuiic  Add.    CaibDRie    Carbonic 
Add.  Add. 


SutphaU  of  PrHoxjrdfl  of  HanganMe. 


2C0. 


Tm  eqoi*.  at  Cnbomc 
A«h]. 
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One  equiTaJent  of  peroxide  of  ningaoese  (44  gniiu)  it 
thereTora  cniMble  of  proditring  in  lliia  nuinner  two  equiTakob 
of  carbotiie  add  =  alM>  44  (CO,  »  22  x  '^  =  -^V  ^^^ 
ateafe  In  Ifae  StaU  oT  gas,  ao  that  ibe  Ioh  of  vreigLl  nmUat 
Trora  llie  escape  of  the  tarbonlc  add  Is  equal  to  tbe  wdghtoT 
ilie  peroxide  of  msnganeae. 

24.  The  apparatus  vmpUijeA  by  l>rs.  Freacfuus  and  WiD 
ii  iha  aana  as  Hut  which  Ibej  bare  contrived  fiv  alkali- 
metrical  and  addintetriatl  openUoms,  and  which  we  rqwodoM 
licTw;— 
•'I  "  I «  Into  bottle  A,  44  grain*  (one  <*quiTak«t) 
CT  Ml      of  the  inangRiM>.W!  to  he  examined,  pravioulf 

well  jmlvvrii^oil  and  levignti-d,  arc  intiv- 
ducnd ;  wid  Ukvwioe  100  ^nunii  of  neatnl 
...  .  oxnlutA  uf  potonh,  wliidi  tamj  be  prepared 

\ J      \__y  by  Mturaling  ordinary  ozalale  of  potash 

B  A       with  carbonate  of  pota*h,  and  emporatiDg 

lo  crystallizalion.  The  neutral  oxdlalc  of  potn^h  should  be 
pulveriiedt  and  the  bottle  It  i«  then  lill«sil  with  milphnric  acid 
'to  about  onc-thiril  of  its  copacity,  Tim  &u»\i*  A  and  B  (ire 
(hen  corked  air-tight,  and  thnii  connncied  into  one  appantua, 
tlie  whole  U  tlien  accurately  wwghed.  The  opening  o  of  the 
ItiUf  of  bottle  A  being  clo«e<I  by  n  ■ninll  lump  of  wmx,  the 
operator  sucks  a  little  air  nt  ri,  n  vimmm  beinft  thus  mode  ia 
bottle  A,  a  little  solpburic  arid  pHfUns  from  bottle  1}  into  it  in 
order  to  fill  the  vacuum.  The  oxygen  of  the  mangHneK  re- 
acta  upon  the  oxalic  acid,  which  is  thereby  cooTerted  into 
carlwnic  acid  which  pa^es  through  (he  concentrated  Ml* 
pharic  acid  in  bottle  B,  which  robs  it  of  moisture,  and  H 
Inally  (ucapea  through  the  lube  d.  As  soon  us  the  disengage- 
aenl  of  carbonic  acid  eeasea.  the  operator  repeals  the  sans 
openttion;  that  iis  he  sucks  again  at  d  in  order  to  eaa«e 
lit  li<0Bh  portion  of  sulphuric  acid  to  pass  from  bottle  B  into 
Dttlo  A,  and  so  on  until  bubbles  of  gas  arc  no  longer  dis- 
ged  t  the  bottle  during  that  time  has  become  very  hot 
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fram  tlie  contact  of  the  conccaitmted  sulphuric  odd  witli  the 
wnter. 

25.  U'liei)  a  fienb  jKirtiim  of  i^nlphoric  arid  nt  bet  foils  in 
producing  n  ilucngagiaiicnt  of  carbonic  acid,  tbc  operator 
remove*  the  little  wax  stopper,  noA  again  mucIw  the  air  M  d 
in  order  to  cxpd  llic  carbonic  acid  from  tli«  apparatufi,  «nii 
replace  it  by  oommon  air.  The  auction  murt  be  continued  ox 
long  M  a  tOBtc  of  cnrbiHiic  acid  i»  perceptible.  Wlien  thv  up- 
ptnrtna  ho:*  Ifcconx:!  (HiLd,  it  i»  to  be  weighed  again  ;  thn  low 
of  weight  imiicatca  the  oniouut  of  pure  peroxjrde  of  naai^- 
neae  in  Ike  Munpio;  each  grain  of*  carbonic  odd  evolved 
repnoents  one  grain  uf  puroxyde  of  mangancM. 

26.  In  this  mode  of  tnatnient  it  iit  i>f  ooime  ub.-ioluluijt 
aec«wary  to  treat  tlic  uiitD^ue»e  ore  with  dilut«  nitnc  acid, 
as  mentioned  at  the  bcginnini;  of  this  article,  in  order  to 
remove  anjr  carbonate  which  might  be  preeent. 


MANKHEUf  GOLD.— See  Brat$. 


MAKLS.— See  /-wt*. 


MASSICOT.— See  Litharyt. 


MERCURICS  DULCIS.— Se«  CaUmtt. 


MERCURY. 

QUICKSILVER. 

i .  Mercury  Is  a  metal  which,  at  the  ordinary  temperature, 
b  fluid,  of  a  atlver  wluie  ooloor,  with  a  alight  tinge  of  bluci. 
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very  bright,  tttfati^  inodorous;  speciSc  gravity  IS./iG8.  Il 
txnU  at  abmit  600*  Fuhr^  and  may  be  ttistilled.  Meremy  i> 
nut  very  perceptibly  nete<l  ujion  by  exposon  to  ibe  air,  bat 
w]i«it  A«lul(«rabd  by  otlter  meuU,  ecpMlaDy  by  tin,  it 
beconiea  converted  Into  a  black  powder,  wbioh  yicUt 
oxygen  wlien  heated,  the  tneroury  being  ai  the  aune  lioe 
rerlTed. 

2.  Mercury,  ai  it  b  met  vritb  iu  commerce,  ia  genarally 
very  pare,  yet  il  h  often  ndulteratinl  with  Itad,  tin,  Mtnwd; 
Mmctimes  also  it  conlaios  copper,  Th«Be  impurities,  hoirevor, 
>ro  rnnly  delected,  becauao  pure  mcfcory  doaa  not  wet  glan, 
china,  or  other  similar  surfaem.  and  tlm«lbc«  when  ihrawii 
into  a  porcelain  dish  or  sanoer,  the  globules  ara  spheiidl. 
and  reHMUD  so  when  moved  about:  whilst  if  adultonMd  irilh 
any  of  th«  above  mentioned  mctal«,  it  wct«  the  gland  toAot, 
and  the  globules,  instead  of  rctttainiog  apbvrical,  adhere  to 
the  auriace,  or  are  drai^ged  iu  oval  or  irregular  ma<«es,  leaving 
a  eort  of  tail,  which  indicates  at  once  the  presence  of  iin> 
piiriti*^  in  solution.  Pare  mercury,  whea  poared  into  a  gtan 
tulw  closed  at  one  end,  presents  a  oonvez  surface,  whilst  if  it 
containa  other  metals  in  solution,  the  surface  is  cither  plaoe 
or  concave  Mercury,  which  oontuns  ^  of  lend,  has  a  plane 
aurCncc  when  poured  into  a  gloss  tube,  and  therefore  tlu* 
aninlgam  is  otlcn  employed  for  thcmiome.U^r*  and  other  io* 
Mrummts.  The  olgcction  to  the  tisc  of  such  nn  amalgam  ia 
thennomelrical  tiilfc"  of  n  umiiU  borc^  i»,  tliut  the  r»lnmn  of 
mercuiy  movca  with  nomii  difficulty,  on  uccouutof  itaadltemaa 
to  the  glams ;  and  moreover,  it  of\<!ii  become*  divided  into 
two  or  more  portions,  wiiich  nunuin  hanging  in  the  capil- 
lary tnbo,  interferini;  with  the  correctneas  of  the  initni- 
ne&t ;  it  is  sometimes  troubleatime,  or  «ven  Impoadble,  to 
reunite  theae  portions  of  the  mercury  in  one  unbroken  CKdaoui, 
even  by  Jiupartiiig  a  rapid  centrifugal  motion  to  the  in- 
rtrument. 

3.  Wlion  Uie  surface  of  mercury  soon  becomes  dull  or  tar- 
nisfaed,  or  covered  with  a  film,  or  with  a  black  powder,  or 
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Aocr  not  nMUlil^  separate  into  rouod,  brilUuit  globnlea^  it  ia 

4.  Mercury  bcinf  completely  volatiliicd  by  beat,  diatilU- 
tioD  offers  an  ea*y  meanii  of  scptirating  it  from  the  other 
DKtala  iritb  which  it  may  bo  mixed.  The  distillation  may  \k 
vSecU>d  in  a  bent  iroD-tubc,  or  in  an  iron-retort  i>roTi<l«il 
with  a  bent  iron-tube  conncctcii  with  n  receiver,  or  io  strong 
gluB-morta,  u  wed  in  the  umal  way  fur  litiuidx  ;  the  impu- 
rities ramain  in  the  retort. 

i.  When  mercury  i*  diiitilleij  in  a  j^Iaaa- retort,  it !»  ndvif 
able  to  mix  with  it  about  one-thinl  or  one-fourth  of  lis  vreiffhi 
of  irMi'filingii,  and  tbo  neck  of  the  retort  should  be  conaectvd 
with  a  ncvivcr  half  fuH  of  water  ;  the  opening  or  extremity 
of  th«  retort  should  be  udjusted  so  aa  to  reach  the  Hur- 
ftee  of  tbo  water  without  pluiigiug  Into  it.  If  the  neck  of 
tlia  nMort  is  too  short,  it  may  be  lengthened  by  a  glaes-tube 
or  by  a  roll  of  paper. 

6.  M.  Millon  remarked,  that  the  presence  of  oeruin 
metflb,  nacb  u»  lead  and  tin,  impede  considerably  the  distil- 
ling of  mercury,  which  it,  on  the  contrary,  accclenil«d  by 
other  mrtulis  such  as  platinum.  M.  Bnrrcitwill  has  shown 
that  this  ciTuct  ia  due,  in  1h«  first  ctue,  to  a  pellicle  of  oxydr 
from  tbo  oxydiaable  metals,  whicli,  covoring  tho  »urlWe  of 
th<!  mercury,  prevents  its  volatilixalion.  A  layer  of  oil,  or  of 
recin,  anl^  iu  the  same  way. 

7.  Wfaion  the  ni«rcury  contains  anKnic,  or  anc,  a  portion 
of  the  sine  and  the  whole  of  the  arsenic  dintil  over  with 
ibe  merctiry'  In  «ncfa  a  ca*e^  the  mercury  nhoutd  bo  trcat«^ 
by  dilute  nitric  acid,  and  the  whole  should  be  well  shaken. 
The  amenic  ami  xinc,  and,  tn  &ct,  all  the  metula  whicit 
It  contains  may  he  thus  clinimat«d,  except  tin ;  in  the  lat- 
ter case,  hydrochloric  add  nuty  be  used,  and  a  gentle  heai 
applied. 

8.  The  prcMnce  of  aneoic  is  detected  io  the  above  solu- 
tion by  pasmng  a  iitream  of  sulphuretted  hydrogen  tliroilgli 
it,  coUeeting  the  precipitalcd  sulpburet  on  a  Uur,  wd 
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n«ininliig  it  before  tHc  blow-pipe,  with  9«U  upon  cliarctwl 
An  odour  of  garlic  is  indicatire  of  tbs  pc«*enc«  of  anenti:; 
or  Ui«  predpitau  may  be  «x*iiiimd  in  k  gl^M  tube,  w  dt- 
acribod  in  tkia  ordele  <m  Blanc  Mange. 
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Milk  i»  ft  pcf^ulinr  nnd  wcJl-lcDiivri)  liiiaid,  ftxitwi 
bj  mammifcrous  uniniulx  (w  tbii  nouriihiiinnt  of  tbeii 
jroung.  The  mtlk  from  the  cow  alone  u  Uw  object  of  tUt 
ulicle. 

12.  The  <]unlity  of  the  milk  sold  in  London  and  otluir  large 
towns  i*  alwn/s  txtremcly  variable.  The  TraudK  practiced 
in  that  v«ry  important  alimeutar?  substance  arc  of  two  kinda: 
frauds  by  addition,  and  fmudd  by  subtrauliou.  The  nsult  nf 
the  practical  working  of  these  two  rules,  applied  to  milk,  it 
always  a  lost  to  the  consumer, — eubtruetjou  of  cream,  oddi- 
lion  of  water,  of  yellow  calouring  matter,  of  flour,  of  asol* 
siuns  of  hcmpee^d.  Die.  i  to  give  the  tuilk  a  creainy  or  tiA 
appearance  which  it  docs  not  really  posseas  by  iliielf. 

3.  Pluter  and  chalk,  and  other  sub^tancea'cf  that  kind,  it 
ie  «aid,  ar<-  immetimcj!  added  to  milk  ;  but  tliat  fraud,  it  wooM 
appear,  is  much  Icjvi  frequent  than  u  generally  nippoied, 
doubtless,  uu  account  of  the  facility  with  which  sucli  wb- 
ttanccs  arc  detoctc-d,  since  on  leaving  the  vettsel  containing 
the  milk  at  rest  for  a  Hliort  time,  they  sellie  down  a*  a  aedi- 
ment.  ' 

3.  U«nainc  milk  ia  of  a  white,  or  slightly  ydlowish-wUlB 
colour,  opaque,  heaviia-  than  water,  ila  lueau  denvi^  being 
1.0324,  of  a  sweet  and  peculiar  taste  ;  its  ooiDpo^tioD  u  bne 
given :— 
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UUk 


Cnub 


sum 

milk 


f  BelldCit; t  SUulne. 

BalUr < 

(_Llqaldhl  I  1  Balfiliib 

'  lOltiM. 

(CucnM 
Seram  or  whaf, 

Mutarcugn- J  Bj  nnnst  4  Cumn. 

l*l>lg i  BruaUculd S  Z<lg*rorHnl. 


wbir 

or 
Mnim. 


salt*.. 


BAflchudna  mAlltr  ...      II  Sa^ToTinUk. 
Autlud  QutCDT 7  Ououoma. 

f  Solnbla  in  aliiohal. . . .  B  Alkilln*  ud 
■utb;  Ljict*- 
m  ud  phH" 

SoLnblB  fn  vitar,  net 

In  tlMbtl »  AUi»Uin    ml- 

phoaplutM. 

luDliMa  In  wUu  ..    It  Rutbr    ud 
tatTDglugaa 
phoapbaUa- 


4.  Milk  is  therefore  eseentially  a  mixture  of  cream  and  of 
skim-ioilk.  The  cream,  which  consists  of  butter  and  caoeutn, 
is  lighter  th«n  the  skimmed  milk,  which  consists  of  caseom, 
and  sugar,  sugar  of  milk,  and  of  ToriouB  salts. 

5.  Berzelioa  gave  the  following  analysis  of  skimmed 
milk:— 

Water  .... 

Caaeum  and  butter 
Sugar  of  milk 

Alooholio  exbmot  and  lactatei 
Chloride  of  potaMium    . 
Phoaphate  erf' alkali 
Phosphate  of  lime,  lime  com- ' 

Uned  with  theotsenm,  mag-  ^ 

uaia,  and  traoea  of  iron 


) 


928.75 

Se.00 

30.00 

6.00 

1.70 

0.2fi 

S.30 


iwm.w 
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6.  In  onW  (o  detect  the  prewnco  of  the  various  sabotUKM 
which  m*j  hnvn  been  oddvil  to  dJMimulate  tine  atldition  of 
wttti-r,  [irooeed  u  Ibllciirii : — 

7.  The  milk  thould  Gnt  be  oong^aUtod,  hy  boiling  H  witli 
ft  little  acetic  add,  and  it  im  then  filtered.  Ttw  BIterod  Mmn 
in  allowed  to  cool,  and  when  <)uiti!  oald  it  i»  trMcd  *iih 
a  few  drops  of  a  solution  oT  iodiii«.  If  thin  prodticyji  a  Mae 
ooloar,  it  ia  a  sign  tliat  Harcky^ur,  or  a  deeoetion  n/'&fwa,  «f 
barley,  or  rrrr,  or  some  other  amyfaicMMU  aubnlance  h«  bacB 
added. 

8.  Whm  jrwM  arabie  or  dextrine  li»  been  mix<^  wWi 
milk,  its  prcfCRoe  ma^  be  d«tect«:d  by  pouring  alcohol  in  the 
sorum  or  liquor  flllOTed  from  lh«  ooaguluni  produced  by 
acetic  acid,  because  a  white,  opaque  precipitate  is  llien  iomwd, 
very  ditferent  from  the  tight,  bluish  and  diaphaaows  flaltea 
which  alcohol  produces  in  pure  milk,  and  which  wn  beaidas 
much  loss  abundant.  The  precipitate  produced  may  be 
separated  by  fdtering.  and  ideatifled  »  gum  or  dextrine  by 
diying. 

9.  The  addition  of  Rum  arabie  to  milk  se«ms  hardly 
probable,  at  least  practically,  since  !t  scarcely  afiwts  tin 
density  of  the  milk.  According  to  M.  Quevcnue,  an  addition 
of  not  leas  tliao  I^S2  grains  per  quart  of  water  are  required 
to  bring  it  to  a  density  of  1.030,  whidt  is  about  the  density 
of  milk.  Tlie  fraud  would  therefore  be  unprofltable,  and 
conncqiicntly  is  not  very  likely  to  take  place. 

10.  (ivm  trafforaiifh  is  sometimes  employed  in  the  :ital> 
of  mucilage  to  augimcnt  the  volume  of  the  cream  in  ordinary 
milk,  or  to  fimulntc  iu  presence  on  skim  milk.  Gum  tmga- 
cantb  may  be  delected  by  boiling  the  milk  and  tearing  It  at 
rest  for  some  hour*,  a  gelatinous,  iranslucid  deposit  b  ihca 
formed,  which  being  wguhcd  with  a  amall  quantity  of  waUTi 
and  tented  by  a  few  drops  of  solution  of  iodine,  produces  a 
blue  colour,  bccsiM«  gum  trogoconth  contains  starch. 

11.  According  to  KIM.  Roxpail  and  Barruel,  two  per  cent 
of  sugar  added  to  milk,  are  sufficienC  to  impart  a  decided 
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y  flavour  to  ii,  and  eren  one  p«r  cent,  is  tiiffl«i«iil 
part  an  unuaual  degree  of  eweetooaK.  Sagar,  tbcrefbre, 
lardlj  be  einplOTed  to  aagmeot  tbe  deoait;  of  milk, 
erer  ihia  may  be,  iu  preoMiM  is  eaailj  detected  hy 
dating  tbe  milk,  Sllerin);,  and  mixing  a  liltte  ytmsl  with 
ilirate.  If  tbe  wbole  be  iben  eipoat-d  lo  a  temperature 
tween  70"  and  ftO*  Falir^  an  al>undiiut  boiI  rapid  diwn- 
nent  of  ga-i  will  take  pUce  in  the  coarM  of  two  or 
I  boore.  FenocDtatiMi  in  tliat  caae,  ia  a  sure  tugn 
le  presence  of  sugar,  for  pure  milk  cannot  feroMDl,  at 
in  so  aliort  a  tinM,  tad  tbe  fhnMntaiioit  ia  never 
Bat  tbe  smaDeat  proportion  of  mgar  (dlher  gntpe 
Mte  Hgar)  very  apeedllj  ei*ea  rise  to  a  tumultuouH 
Bniatkn. 

L  Tbe  experimentf  of  M.  Qucrcnnf,  M<im  to  prove 
■ke  emalrion  of  honpaoftd  and  of  atraond<<  cannot 
Ktplojed  fur  adulterating  milk,  a*  is  geniMuDy  nip* 
i,  for  bemiwced  oomiDUDicales  to  tbe  milk  a  very 
It   flarour,    and  almonds  very  speedily  coagulate 

I  Hilk  is  BODMtimes  kept  in  einc-pans  for  th«  purpose 
nting  lli«  field  of  CTv«m.  It  sbould  be  known  that 
B  add,  which  i»  fonned  in  that  case,  and  which  exists  in 
i  Mate  eren  in  new  milk,  might  docompoee  a  little  of 
sate,  or  saturate  a  litttc  of  the  oxydc  of  that  metal, 
the  milk  nnwholcMimc  and  poesiMy  poisonooa. 
9of  line  is  dctcctfil  by  coagulating  the  milk  witb 
Blteriog,  sopcrsaturnting  with  ammonia,  and 
ing  i^ain  if  nnammry ;  if,  on  pouring  hydrwulphuret 
Bonia  in  the  dear  filtiatc^  a  white  prec)i»tate  ia  fonned, 
ilpbnrvt  of  xioc. 

lis  order  to  prevent  milk  fratn  luniing  sour,  or  from 
Bg,  B  little  carbonate  of  soda  may  be,  and  is  some- 
iHdded  ;  nttk  may  ihii*  be  kept  for  cigtil  or  ten  days. 
Hidition  in  hftrmldte,  provided  the  quantity  ridded  be 
gre«l.    According  lo  D'Arcet,  «•>  part  of  bicoitioiiate 
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of  sods  ifl  sufficient  for  the  purpatc.  Tbe  (tr(wnee  of  cw> 
booate  of  fodA  in  milk  m&jr  olwajii  be  detected  by  ndding  t> 
ttic  milk  ils  own  weight  of  alniiig  •looJiol,  b;^  vrbtdi  thecuMB 
U  Bopantted  ;  both  the  cueum  od  tli«  Biter,  tutd  tbe  Itqnor 
fUtorcd  thrrdrom,  being  tested  wiUt  reddenMl  Utiniu  f*^< 
or  tunncric  paptT,  an  nlkittiu«  rcaclioD  wiD  be  observed,  if 
carbonate  of  xida  in  |iru9ient,  tliat  la  to  i*y,  tbe  rvddtned 
litmuB  papvr  will  be  rendered  blue,  and  the  tunneric  pa^ 
brown.  Iktotvover,  if  the  filtrate  be  evaporated  to  Arjwm, 
and  an  at;iii  jioiirtvl  ujion  the  reoiduuiu,  a  perceptible  effisr 
vevcencG  witl  be  obnerved,  wliicli  W  duo  to  u  didengageiDMl 
of  carbonic  acid  gas,  (rom  tbe  dcoumiKiutloD  of  the  eaibofiaiB 
of  «oda  bj  the  acid  etuployed.  Pure  milk  traated  in  Ik* 
mam  manner,  yield*  a  caMMun  and  senim  wlUcb  1^  neutt«l  to 
tort  papcn,  or  wlucb  Im  a  alightly  acid  reacliao,  and  tbe 
dry  residue  of  the  cvajjoniled  Mrum  never  eServcMW*  when 
treated  by  an  acid. 

15.  Af  to  tlie  adulteration  of  milk  by  the  addition  of  the 
cere:bral  matter  of  various  animabi,  accounLi  of  which  wen 
publiaJied  by  ix-wspapera  some  time  ngu,  it  would  apfiear  IroM 
tlie  expcriinenls  which  were  pecfonued  at  tbal  time  by  the 
'-  Coiuoil  de  Salubrite,"  that  iu>  vucb  admixture  «ould  be  de- 
tected in  any  of  the  conHitlurable  number  of  sampleti  of  milk 
whieb  were  then  tiubmitlcd  to  examinatioD  ;  the  renultti  of  the 
lovestigationu  miule  by  the  emiDent  ehomista  of  Ibe  Coiueil, 
lave  pri>v«d  tliut,  were  this  dligitatincly  horrible  fraud 
ever  pracliscd,  it  could  be  itnuwdiately  detected  by  tin 
micToecope. 

16.  Considering,  [liat  of  oil  the  oonstituenbt  of  milkt 
cueum  b  that,  titononua]  (luunlityofwIuchisteaslBflnenocd 
by  the  kind  of  food  given  to  the  aiiiitiul,  than  any  other,  It  la 
poanble,  by  coagulating  hot  milk  with  a  few  drojM  of  aeelie 
«Gid,  and  oollecling  the  caaoum  or  cheese  so  produced,  drain- 
ing, and  prewiog  it  well,  to  estiinale  very  approxitnallvely 
Irom  it«  weight,  the  rclatiTc  purity  of  the  milk.  Pure  milk 
yieldfl  10  per  cent,  of  curda  or  ch«u«c  ;  five  per  cent,  only,  if 
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the  milk  Km  beta  mixed  with  Ua  own  woight  of  wiUvr,  (IttlT 
milk,  h«lf  water)  ;  S.33  wh«B  it  has  been  diJnMd  with  twiee 
iU  woight  of  water,  and  ao  on  in  proportion. 

17.  According  to  M.  Uarruel,  the  caacHin  of  milk  wliich 
baa  been  «ophijtti<«t«d  with  cmultionti,  lovvo  n  grvu»y  atain 
on  paper.  iumI  if  it  be  pressed,  a  little  oil  oon-r  out. 

18.  The  nK«t  frequent,  and,  one  might  tny,  the  imcxccp- 
tiona]  adulteration  of  the  milk  sold  in  towns,  conwts  in  an 
addition  of  water.  I'ure  milk  having  a  moan  densl^  of  about 
1.081,  or  1.030,  the  addition  of  water  mt,j,  to  a  certain 
eitcnt,  be  delected  b/  means  ot'  (he  specific  gntvii^  bottle, 
or  hydrometer.  According  to  U.  Lassalgne,  the  specific 
gravity  of  cow's  milk  at  30°  Fahr.  i»  t.031,  and  it  would 
appear  lliat  an  addition  of  onc-qtiaricr  or  one-third  of  tlie 
Tolttme  of  such  milk  i«  necessary  to  lower  its  gravity  to  llie 
extent  of  0.017  or  0.018.  'Die  rctiiltd  of  M.  Latiaaigne'ii 
experiments  ajc  as  follows  : — 

Pmn  aUk  u  so-  F»hr.  1J)31 

73  I«rts«f  milk  with  H  |iarU  uf  wiititr=  1.021 
06  puts  of  milk  with  33  parts  ot  water      1X190 


The  dpectSc  grafity,  therefore,  proves  only  tliat  the  density 
of  milk  should  never  be  below  1.031,  or  1.030,  but  eon  give 
no  indication  req>ecting  llie  quantity  added  up  to  one 
ijaarter. 

19.  As  croun  separates  completely  from  milk  alVer  several 
hours'  standing,  the  mcjuiin^mciit  of  ibe  i|iinnlity  of  er>!am 
given  by  it,  might,  llicreforc!,  be  taken  as  a  crilrrion 
of  tbo  quality  of  the  milk.  For  this  purpose,  an  [nmru- 
llient  called  a  "  gaiaetonuter"  is  sold  by  phitosophicnl 
tnstnunent  makers,  by  means  of  which  the  quantity  of 
eream  contained  in  milk  enn  be  aproximativcly  c»lintatcH), 
the  propmrlion  of  wliicli,  of  course,  rejirenenls  the  relative 
value  of  milk. 
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£0.  Tbe  gsUctometer  ia  aiiiq>ly  I 
Urge  tube  itiTidtil  into  100  nqiuil  ptrta. 
The  milk  to  be  cxuninod  u  poured  into 
th«  tube  dp  to  0,  and  the  whole  is  left 
In  a  deftn  and  eool  plaee  for  10  or  I  £ 
lionn  in  nmaan,  snd  from  15  to  16  in 
winter.  At  the  end  of  that  ttme,  tha 
whole  of  the  crvam  will  hare  risen  Op, 
and  tbe  (luuitii}-  per  cent.  oT  the  es«an 
oantalaed  bt  tbe  nUk  b  tlwa  detamiiwd 
bj  the  Dumber  of  degrees  occupied  by 
the  cream. 

21.  Tbethickaeaaoratraiinnoreraam 
in  pare  nillk  b  generally  freni  8  to  8}. 
Ifthc  milk  rabmilted  (oexpeHment  hat 
been  mixr4  foi"  <-x<uiip1et  with  one-third 
of  wst■^^,  the  quantity  of  cream  produced, 
will  be  reduced  to  6^  i  ifmixed  with  half 
watt^r,  S,  and  if  adullemted  with  two- 
thirdn  of  its  rolunie,  the  cream  U  ouljr  3  per  cent,  of  the  bulk. 
Such  an  iiutrDincnt  maj  evidenttjr  prore  uaefbl  to  the  eon- 
Huiu<-r,  but  luorc  ci>pcd«lly  ao  to  the  fanner,  who  ma;  theo 
aMMrlain  the  rcbUre  induence  of  various  kinds  of  food  oa 
the  qnnltty  of  the  milk  given  by  his  cattle,  and  coiiMqnentlf 
tbe  relative  value  of  his  niilch-cowa. 

S3.  With  respect  to  the  food  given  to  cattle^  the  experi- 
ments of  MM.  Ttniiasingault  and  Lebcl  have  eaiaUttbed 
the  fWt,  that  ibc  nature  of  it  has  not  a  groat  influence  ttpeo 
the  quantity  and  chemical  constitution  of  milk,  prvvidcd  the 
ditTereDi  kiiitU  of  food  be  given  in  quantities  containing 
cquivaknt  proportions  of  nntritious  principles.  We  alwukl 
wy,  aUo,  tliat  the  indications  given  by  the  galaclom«tar  are 
not  very  accurate,  since  the  volume  of  tlio  cream  in  mill: 
varifit  with  the  temperature  to  which  it  may  have  been 
oxposti!.  ITi*  mort  favourable  tempcratorc,  titat  which 
■  teg   lh«  maximMo  oC  creaio,  U  46'  or  17*  Fahr.     But, 
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k»  tbt  «xpcriinent«  of  M.  Qucvmne,  (*'  Ann*UM> 
d'lIypi^iM  putitiqtK'  ct  dc  Mfilcdnc  Irgulc,")  it  would  ttrm  thdt 
at  a  t«npcrniiire  of  53"  to  68"  FiUkr.,  ihr  volume  »f  Iliu  cream 
from  a  fame  kind  of  milk  reniiuni<  even. 

23.  Coueiilcring  tlinl  the  principal  fraud  commltlcd  III 
milk  is  liiv  addition  of  water,  and  (he  abslractiou  of  the 
cnuD ; 

That  pure  milk  always  consists  of  from  90  to  9S  per  cent. 
of  water; 

Thai  any  plaster  or  clialk,  &c.,  which  may  have  b«en 
added,  muy  bu  readily  separated  by  subsidence  ; 

'24.  Tbi;  bust  method  cuiuiHtK.  pRrliaps,  in  ntlowing  n  given 
•[UMttity  <if  the  su^i>ected  milk  tu  reniitin  undistitrbcH  in  s 
precipitating  glass  for  about  one  hour,  and  decanting.  No 
depoeit  should  be  furmed. 

S6.  Of  the  BtUk  BO  decanifHl,  one  tbou^tind  grain »-mataure 
•houU  be  evaporated  tv  dryiiciis  ut  a  geailn  hi^nt,  and  wbca 
it  ha«  c«BM^d  to  1cm  weight,  the  residuum  left  should  not 
bo  k*»  than  70  gnuus. 

36.  Or  another  vreighcd  portion  of  the  docnntod  milk, 
■boald  be  warmed  with  oci'lic  acid,  and  the  cunU  being 
carefally  K>punite<l  and  *t\ufvxfii,  ihn  Kcura  «o  proiluced 
being  carefully  ovapomtwl  at  n  stcnm-hait,  xhoutd  yii-ld  from 
4  to  5  per  cent  of  dry  nrciHmim. 

ST.  Milk  which  hox  brvn  ntixed  with  water  ha»  a  bliiitb 
hiM^  especially  observable  on  the  eidoa  round  the  diiiti  which 
ccntaias  It. 

28.  According  to  i'falT  and  Swarlz,  1000  grains  of  pure 
milk  yield  3.044  of  aah«s  conunting  oi^ 

Fliotphato  of  lima       ....        l.eiM 

„  Magnesia    .  .  0.I7U 

Inn       ....        O.oas 

Ssd>  ....        o.ass 

Ckloridfl  c<  calcium             .        .        .        OillS 
Soda  OJm 
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29.  Tlie  "Cmqttm  BfnduM"  and  "Chemical  GattUt' 
pubUftbet)  tbo  folUiwiog  •rUele.  b^  Professor  PoggiBlc,  "On 
tli«  I-Ulimalion  of  the  Su^UT  of  HUk,  ui<l  UetcniUBRtMP  uf 
ibe  lUclimaiuf  Milk." 

"  As  iMMie  of  the  procMUs  hittwrto  known  furniBli  a  qndt 
and  acvumte  indiontiou  of  tli«  ri«tinc«  of  milk,  1  Inugined 
that  if  we  ctiuld  dclcnume  without  the  balnooe,  by  Uv 
inetbod  o(  voluinea,  oue  of  its  oooaiiliKnt  deraeuts,  (be  pro- 
blem would  be  Mired.  I  IwLiere  I  bare  aueeeetkid  In  attain- 
ing tUa  result  bj-  anonrtiuntng  tbu  proportion  of  (hi-  .-mguof 
milk.  Sevenil  Min|>Ice  of  |>ure  uiilk  bave  been  aubuiiilcd  lo 
chemical  aiiaij-iiia. 

The  foUowii^  t«  the  mcOD  of  ten  analyws ; — 
Wat«r  ,  .  .  .  8U3.8 
Buttar      ....  43.8 

Sugar  of  miUc  A3.7 

CnMine     ....  3&0 

Salts S.7 
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"  Thu.t,  accunUiij;  to  my  expcrimeut,  1000  grajumea  </ 
milk  conlnin  52.7  f^minmcs*  of  .lugiir  ;  M.  BousiuiKault  fouodi 
in  n  wriu  of  obtervntionK,  ii  ini-an  of  oO  grauuuui,  a  diflitr* 
ence  wliidi  la  undoubtedly  owing  to  tim  proccwtc*  luUowei 
fbr  its  deterralnation.  Tlic  quantity  of  sugar  contained  ia 
milk  is  consid<.'rabl«,  and,  mon-over,  pr«iMUb  but  sligbt 
variations.  The  proueu  wliidi  I  proimsc*  is  the  appltcaiioa 
o(  that  of  M,  BarreDwil  to  llio  estiamtion  of  the  sugar  of 
milk,  which,  like  glucose,  rodu<«s  the  salts  of  copper;  and 
th<.-  pro]iurtii>n  of  snlt  of  copper  decouipoeed  will  aiford  the 
amount  of  su^nr  of  mi!k. 

"  PrfparatioH  of  the  Int-liqtior. — ^Tbis  is  pre|iarcd  by  add- 
ing to  a  sotutiuii  of  sulphate,  of  copper  iHiarirnle  of  potash, 
and  dissolving  (hc^  precipitate  which  is  formed  in  caustic 
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pnlDslu  Tli«  ittrcim;h  of  the  nlkmlint!  itoliitioD  is  tbm  d<^tcr- 
niint-il  witb  gn-nt  care,  from  tlic  quantity  of  sugar  employed 
to  dceolwirizA  II  known  volume  of  tlio  liquid.  It  ia  iupiirlaiil 
ta  olxo-rvr  thni  milk-m^nr,  nii(l  not  cane-f-ugar.  niu^l  be? 
cmployni  in  thi»  oppraiion.  I  mn<lc  several  experiiitcnte  In 
ordt^r  U)  sToid  the  dulcrmi nation  of  tlic  slrenglb  of  the  eulu- 
tion  of  Unoxidc  of  copper,  which  is  decidedly  the  longesl  and 
most  dulicate  experinn'nt.  'Hie  following  propoiiions  cori- 
atanlly  furnished  a  Ucjiiid,  20  cubic  centimetres  of  which 
correspond  to  0.'2O0,  or  '2  decigrammes,  of  whey  : — 

Crystallixed  Bulphate  of  eripper     .        .  10  grammee, 

CT7«ta1lizml  bitartratt!  of  [MttMb  .10        „ 

CaiiMic  pniiuih 30       „ 

SiKtilU'd  Kal«r 200        „ 

"T\k:  fitterrd  liquid  U  perfectly  c\ear,  and  of  an  intense 
blue  caU)ur. 

"  Prrptiratinn  of  the  fF/iey. — To  deleimine  the  atnoiint  of 
fiuginr  of  milk,  ii  ih  indinponanbte  to  si-pomtr^  the  fatty  malter 
and  th<r  cnsrino  by  cjonguliilioa.  This  is  easily  ofTceted  by 
pbeiog  50  or  60  grnnimes  of  the  milk  in  a  small  flask, 
adding  to  it  a  few  drops  of  acc-tio  ncid,  snd  tItOD  runng 
i]m  tcmperaluro  to  I)i-tween  104°  and  122°.  A  transparent 
liquid  is  obljiined  on  fillrntiim.  Aecording  to  my  Mpm- 
mcnls,  1,000  grammes  of  milk  yield  9'i3  gramnieH  of  whey, 
whieh  gives  for  1,00(1  grammes  of  whey  about  57  gnunmes 
tiT  HUfnir. 

"  Krammatioi*  of  tht  ff'hfjf. — 20  cubic  centimetres  of 
the  tcil-ltqnor  are  introduced  by  mean!*  of  a  pipellL-  into  a 
■mail  tia"k,  which  should  bi-  pri'fetred  to  u  porcelain  capsule, 
•s  it  allowii  of  the  liquid  Iming  st^cn  from  top  to  bottidu,  and 
oT  observing  with  the  greatest  *•n>ll^  the  moment  the  dciviloiir- 
intion  is  comph'tp.  'llic  liquid  is  then  boiled.  On  the 
other  hand,  a  burette,  ea<h  division  of  whieh  is  equal  to  a 
flftb  of   a  cubic  centimetre,    is    filled  with  the  whey,  and 
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]Murcd  drop  bj  drop  into  the  Bqnid,  a^tatin^  the  Utti'jM* 
Unualijr,  snid  beating  it  after  each  addition  of  whvy.    tUi  ii 
<s)[iliiiu<*d  until  the  blae  tint  lias  entirely  duwppoand.    At 
6rnt  a  yellow  precipitate  of  hydraled  protoxide  of  Dopperii 
formed,  which,  however,  soon  Uurta  red  and  sinks  to  tie 
bottom  of  the  fluk.     Wli«a  the  operation  Li  lernunaled,  ibe 
quantit}'  of  nhnj  cmploji^d  ia  rvod  off  the  burette,  and  the 
weight  of  augar  contained  in  1,000  g;nunme«  of  witej  deto^ 
mined  by  th«  rule  of  three. 

"I  n4mil(ed  above  that  1,000  grammes  of  whey  coiUia 
57  griunrom  of  nugar;  vrv  muat,  liowever,  not  be  particular 
about  n  few  grammcn  more  or  bau.  Themort  nsual  adoltcra> 
tion,  iho  addition  of  water,  L*  eaaily  detected  by  eattmatiag 
the  sugar.  It  in,  bowcvirr,  pmLtiblo  that  t1>c  n-cam  might  l» 
rOBOTed  without  any  addition  of  water,  or  with  the  additltn 
of  cane-sugar  or  sugar  of  milk.  In  this  case  I  determine  bjr 
a  dmple  and  quick  proceex  the  quantity  of  fHlty  matlirr  W 
adding  acetic  acid  to  tl)«  milk,  boiling,  and  agitatiujj;  it  aftar 
cooling  with  ether,  which  reniores  the  butter.  The  etbcral 
tolutioa  i*  ilecnuti^d  and  ev«]M>rated.  It  a  frequently  advp>- 
fkble  to  ropiMit  tlur  rtxiuninntion  of  the  whey,  which,  aa  all  ibc 
arrangements  arv  mndc  and  the  Mtrenglh  is  nearly  knov^ 
does  not  occupy  more  than  one  or  two  minutes." 


HIKXUM.-See  It*d  Ltad. 


MORTARS  (HYDRAULIC).— Sec  time. 


MUNJEET.— See  Maddtr. 


MURIATE  OF  AMMOTSih^— St*  Sal  Ammwrine. 
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UKIATE  OF  BARYTA.— See  Chloritk  <^  Barium. 


HURIATK  OF  SODA.— Se«  Chioridt  t^  Sodium. 


JIUUIATIC  ACID.— See  llffdiachtorif  Arid. 
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1.  Mwk  is  a  subalance  of  a  pMuliitr  and  frell-knon-n 
bdotur,  aMFeled  iu  a  bup;  by  tho  male  luiiak  deer  {mosrhut 
MOteAifrrtu,  a  apeci«  of  ch«7rolain  belonging  to  tti«  mo*- 
cbiilar  or  miLik  inb«,)  closelj  rcaerabUng  tlie  dt-er  iu  it* 
geoeral  form  nnd  appearance,  inhabiting  the  mountoinouK 
Kirgcaian  and  Siuigorinn  eleppcs  of  thr  Altai,  on  the  river 
IrtjiKh,  extending  eutwarda  as  for  as  the  river  .IcnMi  and 
take  Baikal  It  Axlato  »l»o  io  Mongolia,  Thibet,  and  Butaa, 
ad  far  as  Touquio,  sad  ^eaeraUy  in  the  nioiintainit  of  Eastern 
A^a,  ranging  between  30°  and  l><P  of  Utiindc.  Th<!  matk  is 
fmmd,  u  aboTo  «iud,  in  a  bng  undor  tln^  bcily  of  the  male 
uimaL,  and  consist*  of  Mvcral  sapcrposcd  mcnibrancB  cxter- 
IU1U7  covered  bj  the  skin  and  hair.  Mtuk,  as  found  in 
commerce,  is  solid  and  granular,  of  a  peculiar,  pcrsigling,  awl 
well  known  odour. 

%  "  In  trnde^  two  distinct  spceies  of  musk  am  known,  wliich 
wo  shall  distinguish  as  Unsk  a,  comprising  the  Chinese  Ton- 
qoin.Thibclian,  or  OricntnlmiiKk.and  Muak&,  which  include* 
tlie  Siberian,  Cabardinian.  or  liuesian  muak.  These  rarietlei, 
which  for  the  sake  of  brevity  we  tiball  tenn,  the  one  Rnasian 
and  the  other  Ctiin«se,  ditTcr  maleriull.v  both  in  the  external 
appearance  of  tbo  bag  and  thu  eoluur  of  the  hair  wluoh 
coven  it,  as  well  as  in  their  cliemicol  and  physical  propeitiea, 
and  diffiirent  efTNt*  on  the  human  conjilittition. 

3.  "  It  ij  gcacnlly  supj)oxcd  that  tbcw:  diffcicnoca  d«:^Ai3& 
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diieflj  on  ibc  diffdnmce  in  «Unute  whjdi  the  tnimii- 
inhftbil,  DDti  panlj  is  to  be  attributed  to  tke  differaitt 
in  food  which  mcli  vmruttiona  in  teaiperalurv  occnaioa.  Bj 
»ome,  however,  it  ba»  bwn  )>r«iiiBed,  that  to  a  dtOerawi 
in  species  ma^  be  attriliuted  th«  diSweacea  of  thr  Ami 
Dr.  Uoebd  ia  of  <^nioa  rattier  itial  these  difleruit  pro|intiv« 
of  Chinese  musk.  a»  compared  wiiU  llie  Rucriwi,  nhodd  It 
suLaly.  if  not  entiivly,  attributed  to  the  diflor«iicn  ct  Inal- 
tnent  which  thej  undergo  in  Chiaa.  and  be  coasiden  thil 
tbe  CliiiMsse  musk  is  the  nattiral  product  aAer  it  lian  boui 
sulge^ted  to  lh«  ingenious  adulleratitHis  of  tlie  Chinme.  TVr 
foUowint;  are  the  reasons  for  this  auppoaitloa  >— 

4.  "IrbittasmaU  townof  AniuiicBuBui,)(nnwnchiefljfai 
Out  ronaiderablo  barter  trade  wbiob  id  there  i-arriod  on  in  the 
nionlh  of  February  between  Rutaiau,  Bucharinn,  Cliiiriiuiu 
tribes,  witli  Psnian,  Armonian,  and  o  Iht  Asintir  natioiu,  it 
kko  ths  main  niarkRt  for  tli«  RuMinn,  or,  a»  it  is  then 
t«rnicd,  SibiTinii  musk.  It  in  lew  fmquvntty  tHkcn  to  tht 
market  of  Ntschiu-i  Novgorod.  Tlie  AMalii.-«  bring  to  Mat 
the  murik  bitfi:<<  eiivclopi>d  in  the  ori^nal  greyish  white  skia. 
(ts  cut  from  the  belly  of  the  mask  deer,  and  frll  litem,  eJlhcr 
to  the  Kuasinns,  who  carry  them  to  St.  I'eteraburgh  and 
Matcow  i  or,  in  thi?  rvrnt  of  their  not  being  able  to  ditn  ■ 
profitable  trade  with  these  merchants,  the;  dii^Kwe  uf  thum 
to  other  Itu^sian  traders,  who  carty  on  a  eommeroc  viik 
China  by  Kjnchta. 

6.  "  Tlic  Ruuian  mm-bants,  who  brin^  the  mosk  from  IriA 
to  St.  I'etpmlmrgh  nnd  Mo«cow,  trade  only  betwevu  then 
towns  anil  Irhil,  tiul  th<i»r  who  carry  it  to  Kjaohia,  trade  wlj 
Ix-twcen  ibc  said  town  of  KJachta  and  Irbit. 

(J.  "  In  case  the  prier  ofmunk  is  r«rannerating  at  SLPet«Pi- 
burgli  imii  JMt)8cow,  then  tho  ItusMans  who  trailu  ihert 
liurchujn?  tlic  innsk  bags,  and  [lay  good  prices  ;  on  the  other 
hand,  when  it  U  low  in  these  ]>laces,  the  Asiatic  finds  faif 
cnnlnini-r  in  the  trader  to  l^aclita.  Sometimes  it  Is  brooghl 
to  Si.  JVtcTvbargh  in  Urt^Q  uxi  vxaiaimi»  in  small  |i«reeb> 
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oeciuionsUj  packci]  in  climis,  wliilvt  ttl  others  it  i.i  loowij 
carried  in  bagd  of  leatber  or  f«lt,  and  sold  grncrnlljr  to 
tlniggUU. 

"Tbelrliit  rounk  l*  invnnMy  envdopH  in  tho  ^rejrisV 
wliiti-  ))r.11v-9kiii,  anil  thi-  1ni/»  nn:  (■■■|iiinit(il  when  it  in  seni 
to  St.  I*i.-li-rsbtirp:lt,  llii.i  bttinji  Aunt:  only  nrtrr  it  hna  lici^n 
■otd  to  tbc  St.  Potnvlnirgh  trndnr ;  Tor  a  hag  noconipuDicd 
with  tKc  Kkin  nmly  arrive*  at  St,  l*e(f»burgti.  If,  Iiowcvot, 
til*  mufk  ill  fold  tn  Iho^e  trader*  wbo  prooci-'d  with  thi>ir 
wares  J<ir  thfi  Chinexp  market  ri<4  Kjactita,  iliiu  appendage  ih 
indt8pim:*abl(%  because  the  Clun«se,  who  exehange  lea  fur  il, 
would  not  purchase  it  except  to  )l»  otHxinal  »laW-  From 
^aehta  it  i.'i  taken  into  thi<  iuienor  of  Cliinu,  b'jiI  the  pnirm 
of  adulteration  il  there  undergoes  L*  entirely  unknown  ;  but 
it  is  a  fact,  the  aiitheiilieity  vf  whieb  in  inilifqmtnbh',  rial  no 
ftutmait  mtiJi  hntf  it  n^r  rr-iinporfrtifrain  CAinrt  vin  Kjaehla, 
the  onlv  trailing  marl  bctivecn  KiiHsIa  and  China ;  and 
furlli'T,  ihai  not  a  ti'niift  bag  of  ViiineK  ruMtk  evfr  arrirn 
in  Ultima  vi'i  Kjachla. 

"  The  Ruti^iaii  niu^k,  when  e.tported  from  Ruania,  iit  alwny* 
genuine  and  uoadulleraled  i  lite  bags  never  beiitg  opeuM), 
are  coowqtiwttlj'  uerer  »ewti.  or  e.loseU  in  any  arlifieial  man- 
■CT.  Soini-limtyt  it  I*  obtained  mt  freah  that  moisliin.'  iniiy  be 
exprcJ""!  thrrcfnvm  by  cutting  tliniuRh  the  t1*wliy  ?idc  of 
the  ba|;.  The  interior  miuMi  in  fretiueutly  of  a  hoA  and  pappy 
eonristanco ;  cxtenmllv,  however,  the  bags  are  pcrfpctlj 
dry. 

"  Tbat  which  is  lermcd  Tonqain  or  Chinese  musk  conies 
into  the  market  only  through  the  (..ondcii]  trade,  and  by  no 
othtr  chauuel,  allhougli  much  of  this  is  consumed  in  Ruiurio, 
no  bM)(  bdtiK  ever  received  via  Kjaclita,  but  always  imported 
directly  from  Loodmi.  The«  Chinese  musk-bag"  arc  found, 
on  examinatifin,  invariably  to  have  been  opened,  and  more 
(irlewicniH'iilIy  glued  togetlti-r:  wjmellmes,  indeed,  thestitehes 
by  which  they  are  held  together  are  visible. 

"  We  have  the  assurance  of  Al  r.  Dvrssen,  \WV  &«\n\\%  \\\« 
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ua»af  fern  he  Uu  been  eagagcd  is  tmie,  aldiaiigli  he  hi- 

l'riK|iiQUtlj  rcoeived  quastitieB  of  fnun  100  to  300  oonca  ii 
A  lioK'  from  London,  yet  in  no  one  wtMlever  lus  hi^  met  with 
a  bttg  wliidi  bad  not  been  aprweJ,  md  dowxl  witli  mote  cr 
lc«w  ingMitiil^.     He  bdievM  tiaa  ilmi  bt-  hu  nvi^uMl  tbe 
SiberUii  bofp,  although  vomewbat  landified.      Wbatbor  tkt 
CliiiK-AC  inuiik,  til  ibi  pL-culUr  |iackm[^  it  recdnd  m  thrt 
■lato  nl  the  KnylUh  ractorj'  at  Cantoo,  a*  U  bhhA  probaUj 
the  caai\  or  wbdbcr  it  i*  thcnv  made  up,  wv  arc  not  ia  a 
poNlinn  to  atato.     Dr.  Fr.  Gocbcl  relal«w,  tivu  in  Ibe  J<ar 
}H2S  Im-  reooi*<Ml,  throtigli  Jobit  and  Klein,  of  Stattgard,  a 
I'hincm  Enurk-ling,  ii>  which  was  adhcrmt  a  ponian  of  tlia 
^kin  attached  to  the  bclljr  and  the  genitalu  :  tlii»  Ur.  Gocfad 
^OfwiK^d,  ill  the  ptVMQrc  of  ilir  eminent  natoralist  Oken,  ini 

wa*  reprvMuied  bj  llAtwhurg  and  Dramit,  in  their  de- 
wriptiom  ofofliciRn)  animals;  and  of  which  Okeo  gaTe  an 
atvouut  in  hi*  LUn,  and  wliich  a{>peanMl  also  iu  KMtiwr'R  Ar- 
'  aliin*.  'I'bii  hag,  which  the  Duclor  bait  still  in  hU  poueMtoov 
ua>  uf  the  ruroe  furui.  and,  in  MlMir  and  mx-  of  thv  hair, 
prvcisrly  nmilar  to  tJur  IttUKiian  niitJc-bog,  with  wfaidi  I* 
liad  an  ujipurlunil;  of  coinparinK  it  wlrilnt  on  a  visit  Iu  riiwii 
'I'hn  oonienia,  bowevcr,  of  ihi*  nimk-bag  differed  raaletiaHy, 
in  ilwir  vheiDioa]  and  phjaical  propcrtios.  from  ilioae  of  the 
pure  Sibnrian  miisk-lwg.  Uuchnct',  in  his  Uqicrtorj,  h» 
sivon  a  deBi-Ti|ition  of  a  inii»k-be£,  whirb  ooincidpd  with  Dwt 
ill  I>r.  Uuchel'-i  pudsniiiioo.  riMtwcigiit  of  grain-muMk  Iroa 
Itiin  hag  was  325  grains,  and  ooet  30  tbsJer  ounr.  iDimse— 
about  £4.  nu. 

••  If  wo  lake  u  Cbinuae  muA^bag,  with  its  partially  taU 
stiTfaoe  aiHl  yellow  isli-hrown  luur  herv  and  there  eut  off,  and 
•al^efl  the  *auie  by  iligettiun  iu  vranu  vtatiT,  wo  perceive 
pretty  plainly  tliat  it  haa  been  auliffected  to  artificial  changes- 
'llw  exlemal  akin  i»  tender,  and  may  Im  eauly  turn,  n  if  it 
bad  bwn  tleatroyed  by  partial  iht-ainpouttou :  Ibe  buirs  hare 
Mtlwr  (kUon  off  or  been  rcDW\'ed  by  force  :  indeed,  the  longer 
hair*  clearly  appear  to  have  been  cut  off. 


"Why  Ao  not  the  miisk-bn^  fmia  <'liinn  arrirc  no  p^rfrcl 

as  thoMC  from  Ituinin  ?     ttucauie  the  rontentu  Imrr  been  rv> 

I  iDOTcd  aod  tl>e  hn^«  rcfillrd,  ns  bibv  be  (liBtinctly  jiorcoivcii 

[  hy  tbcWrciimstanceol'llioM!  bnimvtii<:l>  surrotiixl  ihomtrrior 

amall  opeoin);  wbic^li  L->  Tuuiid  <iu  the  hairy  »ide  »r  tho  bnj-, 

imni«diBl«ljr  before  the  genital  amai,  bi^ii);  dt-'prcstuid  i  whilst 

in  Die  Rtustan  miuji-bags  tbe«e  sumll  hain  are  found  Htood- 

ing  obli'iiielj,  md  protrudinj;   in  and   ln-lwi^en  tlie  aoerelioD. 

It  ill  iMuniblie,  olthuuK'i  not  111  nil  |in>biibl<>^  tluil  tlif  tnu»k 

I  Aeer,  which  nbonnil  in  Thibri,  Itutnn,  He.  may  poMCM  inuvk- 

I  Im£s  of  n  perfoclly  (li*liiict  i.-hnrncI'T  i'nm  the  Ru»eian,  bill 

i  DO  trUMworlhy  ivrffWnce  nr  [irnclifiil  jiidgo  ho*  ever  wilni'sswl 

lli«  reflioval  of  such  a  bng  tVom  the  living  n&iaial,  or  dcscribol 

It  «n<l  iti)  cttDtcntrt.  lliat  Ihc  gnun-niuAk  of  the  Chinosa  niiifik- 

bafC*  whidi  have  bc*^ii  bruii^ht  lD_Euro[>e  differs  vury  murli 

in    il»  iiflVotn,  n»  wnll  n.i  in  iu  plij-.-ital  nnd  theniital  tlia- 

ractcin,  ffom  the  pnro  Sibcriini,  bn*  been  awcrlninpd ;  and 

Uuit  it  likewise  Stctn  with  more  oncr^iy  on  tlio  living  cconotnj' 

irhm  odminlstCKd  intenially.    All  the  dilfercut  chemical  in- 

TMti^tJpn*  of  musk,  for  whiuh  we  are  iiideblod  to  Buclmer, 

Wctxlor,  Obcrdocfler,  Thlemaiut,   Blomleau  and  Guibourt, 

tGelgcr  Uid  Bwrnan,  he,  taktn  lotri-tliur,  afliird  rery  fi-w 

Ihlats  in  Ttp\y  to  those  (|uc«ti<inii  whit^h  in  voluntarily  [in-«ent 

ihefnaelres,  in  reference  to  the  two  diffbrmt  kind*  of  musk, 

'  M>  far  u  regaitbi  their  cheiuical  and  mercnntile  relations. 

"Taking,  thcrrfure,  the  uio«t  c)>senlial  points  of  the  pt«- 
'  f^t^iwg  coaunnnicatiun — 

•'  Irtljr,  Thai  the  RuB^an  mu*k  is  always  sold  in  ]>erfwt 
bago,  and  exporlod  in  considerable  iiuniilities  to  China  and  to 
I>)ndon : 
"Sdlj.  Tliai  Intra  Cluiui  to  Ru*»io,  no  direct  exportntioo 
'  of  iBiuk  takes  place ; 

"  3dl/.  That  tlie  Chinc«  musk  can  oiiljr  be  obtained  riB 
[.ondon  i 

"Stilly.  That   the  Chinese  musk-bags  oeiver  wrv^«  «ft- 

■  8 
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"  6My.  TliAt'U  Kppotn  mt»t  undoubtttdly  ibat  ilir  am 

"6tKly.  TliBt  tlii>  uxlemal  npiK-nrniior  or  tlie  bms*  \ 
miflicicfllljr  Hist  ihr^  have  andorgonr  artificial  Irrmimaii 

Tlhly.  Tkal  frcijueiilljr  iIm  sM-relioti  apart  frocD  tbr  iafk 
iti))wrle(l  from  China,  Icailiiig  to  tke  iDA.Tr-nc«  iltat  a  mBd 
immlxT  of  bag«  cannot  be  obtainuil  ivliercia  lo  put  ilir  •i*)*- 
tit;  tiiemuMil  by  adultenlion  ;— 

-'  Tokinx  bU  tbeM  naMU  into  conniilenlion,  w«  tJiiak  iki 
iiMM-liuion  unnoiinci'd  at  ibccomrnvnca'DM-nt  cannot  be  avoiU^ 
namely.  Hut  the  duriinctly  markwl  difference  of  tlir  CUaon 
from  tl)p-  Kiis»iiui  tniuk,  if  not  wholly,  is  at  any  rate  thiiij, 
caused  by  tlu^  ircaimcnt  wbich  it  iindergont  tn  Cliinai  ul 
tlieralbiv  tliat  ChincM  munk  U  i\w  natural  |iru(lucl  aAcr  il 
liu  been  moililicd  by  nrlilicinl  oinans. 

"SI.   Guibourt  (in   Iii#   lltdoirc  Abngee  d«a   l>i)0Mi ' 
Nimplea,  lome  S*™,  page  744)  ha<  giTen  the  following  tjaafi- 
liiliTc  Aiialysb  of  Cbloeae  miuk,  unduirlnkrn  by  Itiuadf  and 
.M.  Bluudeau : — 

"  In,  Water  i  '2nd,  Aaimnnin ;  3rd,  Solid  fat  (St«arinD)i  -till. 
I.i<liii[t  ful  (FIniiir):  >^ili.  CholeAlorinc;  Gtli.  Acid  nil,  mm- 
bincd  with  ainmonia;  Tlh.  Volatile  oil ;  8 — lOlli,  llydrmUn- 
nirs  of  nmnioom  of  potaih  and  time ;  I  Itli,  An  nndclcmJMd 
neid,  pnnly  saturated  by  tli«  preix'diiig  bnwv;  r2tli,lirlaiinr: 
l^tli,  Albuiiicu  :  Htli,  Fibrine;  lollijCarbnnoiToUf  Diollrf. 
■tnlubtc  in  waU-r;  16ih,  Cakareou*  sail;  17lh,  Carbonata 
liRii?;   I8tb.  Iloir«  and  Saiul. 

■•The  quantity  of  water  rariea  neeesaiirily  with  lliir  tuta 
of  dryucaa  of  the  nmsk  :  that  examiii«d  by  MM.  Uuibuort 
untl  Itlonfleaii  contoiaed  0.46.  The  (|uanlt!y  «f  free  aamuMiih 
iir  that  which  it  so  feebly  coinbiiMMl  u  to  be  diHngaged  kjr 
dcMieeation,  varir*  in  the  saioc  iiuniwr.  The  ntosli  laftjrai 
to  oonlaincd  0.0032JI. 

"Tlie  aotid  and  lii|uid  fata  were  found  to  bo  identleal  with 
lliat  of  sbi--4>p  and  irlber  niminnnU ;  tli«  cJioUMcrine  apfteani 
•iioilar  to  Uiat  uf  Inioian  Ulijirj-  calculi. 


sm 

Thv  chirf  uxportHtioDK  of  tniiitl:,  froni  tin:  Ixmilun  market. 
ilii%'i:t(«l  to  (Inmbiir^,  l{»tti'rf(niii,  und  St.  Pcivn burgh.' 

5.  Mai>k  of  nil  cxccUi'nt  <|iinlii}'  io  now  imported  fruiu  llie 
dtilei]  StMtei  free  frcini  utrbonnlc  »t'  lime-. 

3.  The  following  are  tlio  i-lmrarleridlios  of  good  inu«k: 
It  enn^i.Md  fur  ilii*  Illu^I  piii't  of  round,  uval,  »Ii};btly  flattrnrd 
tLitd  MDiK^tiom  irre(,'u1ur  gruiii'i,  the  hi/l'  of  wbicii  vnricD  fixim 
lb*t  of  ■  pm'K  lituiil  tu  tliut  of  a  |x-u,  and  conci%tL>)I  l<%etlii.-r, 
■lig'Iitlj  uiic^tiiiiiK.  Ttii^  I'oloiir  of  till-  gruiiie  is  det'j)  brotvii. 
■linoal  lilaok,  with  n  redilinli  vanti  wlii-ii  riibbi'd  between  ibi- 
flnjEi-n  tlic  (fniins  crumbli?,  biii  no  "ritliiiun^  in  felt, 

4.  Tilt-  princifwl  lululierutiuii  of  tliiH  eostly  Bubalnitee 
COciMiU  in  inixici);  with  it  a  poriiuii  of  Ihi.-  b/aixl  of  tlie 
■nimal,  whicli,  livwever,  may  be  rer'ofrnijted  by  ilie  larger  *ixr 
of  till-  itriuDa,  uUidi  look  like  wbat  In  fat-i  iliey  ai>\  iiniwely 
ckM  of  blood — tlioiigli  It  should  )>e.  obwrved  tliul  tlio  Cliiiicse 
roll  <ip  >li«  dricil  bidoil  into  pirlb'U,  wliirb  imitikte  the  ffniini> 
of  gi!niiine  munk  very  doubly.  If,  howi-ver,  thww  grftini  be 
laeatoil,  &  fetid  vapour  is  cvolvcil,  which  it  not  tbc  cmc  with 

■■nulae  luusL. 
9^6.  AnfiAaltum  )»  anotlior   «ub>>tHnce  fmiuontly  nwd  for 
rnduliiTaiinj;  luu-k,  and  also  a  kind  of  black,  brittle  earlli, 
s«n<l.  itiuiill  |iiei-c-4  of  Ieii<l.  Iieavy  spar,  water. 

AtpAalium  it  dclecteil,  bceatise  if  a  grain  of  the  spun* 

MM  uiaik  br  pluri^l  on  the  point  of  a  knife,  and  plunged 

into  the  RaiQL-  of  n  cundli;,  it  will  fmu;  and  iullauie  ;  whilst 

'  genuine  musk  d(H^<  not  fuxe,  nor  doe*  it  inlUme  ;  it  only  he- 

coaux  rhurrrd. 

6.  Earlhy  nuittrr,  sand,  and  olhT  impuiitius  may  be  cunly 
I  wpftrat«(l,bei?«iiiii' genuine  muiik  ia  eoliiblo  in dulphuric  ether, 

■nd  llkewiw  in  iKiiling  wnt«r,  either  of  wliith  menitrua  will 
Irare  the  impuritieJr  in  an  insoluble  state  ;  in  genuine  inuak 
I  only  oi»e-ruurth  of  ihc  weight  is  thus  left  iiiidiiMilved. 

7.  Falsi liealioDs  of  any  kiud  may  funher  be  delected.  I*- 
,  cauxr  all  the  pod*  or  Wg*  wliich  have  been  tampered  willi 
I  utbibjt  markH  of  MwiDg  or  stllchiag,  wlueh  shows  that  thr 


baga  bsve  htm  open  for  the  introduction  of  iIm 
<Bt«>meei  Tlio  CUikm  niuk-bagi^  hovrenr.  which  ■ 
My  imn  ken  opened  br  ihat  purpawt,  mrv  Moietii 
Hp  ^ain,  not  ^7  rtitching,  but  hj  gluiiig  llt«  sMes 
in  which  ca**.  t)ir  frwd  ui  much  ntocv  diffinlt  to  d«Ml 
■imple  infiMvtMMi.  A  genuine  ntuA-lMig,  boirever,  hot  M 
■noil  opOBti^^  which  tn  Mmrtiiim  m  contnKt«d  aod  nr 
rawlhot  tbcTorr  Bot  cM)l;<lucovcrcd,but  whenever  ihnvi 
waotiii^  lb<-  pod  ia  kIw«^  fparioiw.  Tin?  sizi!  oT  ■  fomil* 
ank-beg  rwtim  tnm  onv  to  two  nnd  ■  hmlf  iochM  in  di*- 
neicr,  ud  is  looro  or  Icn  round.  It  is  covered  wiib  »^ 
jttiem  or  ImwniMh-jrcUow  hair,  conrerginft  towaH*  U* 
eontra.  In  i1»om-  b«gf  wliich  hati'  lirco  trfrtxtnttd  fnun  «U 
afuinals,  Ibo  bair  i>  knw  Kbumlant,  uiil  appean  ao  it  wttt 
Wt,  it  ia  also  of  a  darfcor  Ihm  Thi*  i*  a  aiga  of  puoir  i» 
porlance,  becsoaa  Um  goodiwM  and  valoe  of  ibo  g^am 
ailide  depCDd*  in  a  great  MM*Bun.>  u[ion  tU  havii^  bav 
obuioed  from  middle-a^^  aniinah ;  thai  proeored  tnm 
cither  too  7ouo)(  or  too  old  luumab  Itving  of  inferior  i]iulil]i- 
The  pmtence  of  n  1*rgc  ijnaiititf  of  nuall  mand  graiM  ii 
tite  interior  of  the  bag  is  aba  a  aura  tign  of  th«  goodnna  nf 
tlw  mukk,  and  w1i«a  viewed  thtoi^i  •  nicroecope,  no  tbnm 
partii'lc*  should  be  percvived.  Aa  we  Bald  before,  tha  ii)*uk 
from  Ruana,  or  Si'iieriii.,  U  alvrnvit  pan,  and  >Ofti«Ma  « 
ireih.  tlwt  when  i^i  ilimogli.  nioiitttire  ean  be  aquatMd  oati 
and  tlw  n>a>*  iniide  i*  aoA  ami  pnppf. 

8.  The  rhcmical  Icria  of  the  parity  of  mnak  ara  iIn  M* 
lowing  : — It  dioald  ^moIta  in  boiling  water,  and  IaaT«aal|;f 
one  quarter  of  iU  wvighl  in  an  inaoltiNu  itate,  and  iIm-  boU< 
ing  solulioD  should  bo  preoipitaUo  bj  ad(b,  more  partioolariy 
by  nitric  addt  ao  aa  to  bocomo  afanort  colooricaA.  Solodiaef 
■tci'tat«  of  lead,  mid  llnal  of  galls  shouVd  Itkrwise  pndpi* 
tuu:  ii  I  but  OOP  of  eomMire  mibliaMie  alwtild  not  cmU*'  tha 
•lighteel  (ireeipilatn  or  turfaiilneaa. 

9.  'llie  luhes  of  nosh,  after  inrinifnillon,  slioold  Ml  ba  nd 
or  fallow,  but  grsjr,  twiiher  sboohl  tbcjr  cxeead  fi  or  6  (NT 


UYRODALANa  3.v\ 

cent.  The  wkM  eonsixt  at  carbonate  and  wiplmtp  of  poiMli, 
chloriilc  of  potaasium,  nnil  pliosplmle  of  limp,  with  Irnw*  i>l' 
nagneaia  and  of  pcroxydc  of  irvn. 


MYROBALANS. 

1.  MjTobtilRna  are  the  fruiM  of  a  sjwcien  of  phim-tive  in 
Eart  India,  which  are  oec^ioiiutly  htMitghl  into  tlu»  i»unlry 
in  tJic  drird  stale.  Tlw!  ih'u-d  fniit  is  ».hriv«tll«l  up  like 
prunvH,  htw  aii  olive  colour  and  phnpc,  an  uDplcnitanl,  nKtriti- 
gpnl,  and  gweetiah  tn:ite.  Mt-robalaji«  nn  used  in  India,  nnd 
sometimes  alno  ben,  either  nionc  or  mixed  willi  guH.v  for 
making  ink. 

2.  An  iwiurauv  extract  of  this  fruit  was  tw«lvc  or  faiirtwn 
years  ago  bn>uglit  to  I^ndon,  in  large  puncheons  and  lioge- 
lleadl^  and  afler  having  remained  for  sevoral  jcars  a  perfect 
lumber  in  thv  witreboiisc  at  the  dodUi  spnmcd  b;  all  to 
wbum  it  waN  offered  for  »al«,  and  looked  upon  as  «  perfDCtljr 
ascl<-At  dnig,  it  was  at  last  put  into  tn;  hands  by  ihc  importer, 
for  the  purpose  of  asceirtaining  whelher  anj'  use  coitUI  hr 
made  of  it.  I  ascert&Inpd  that  this  iU-rcceivcd  drug  could 
produce  a  black  dye  and  ink  of  nurpa^aiiig  depth  anil  inten- 
sity of  colour,  fatter  than  that  ubuiined  from  the  be«t  blue 
galls,  and  of  a  luorejutty  hue.  I  fonnd  also  that  with  proper 
management,  cotton  could  tx'  dj'cd  by  it  of  a  bitauliful,  la'<t, 
velvet-block  colour.  The  ink  that  I  made  from  it  was  better 
In  point  of  colour,  or,  at  any  rate,  at  leant  eqiiul  tu  that  made 
from  tlw  bttit  galU,  and  it  reHiKted  tlin  action  uf  chemical  re- 
i^enta  iiicnniiiarabiy  better  than  that  mftde  in  ili«  usual 
manner.  With  alum,  the  extract  yidded  a  nioet  durable 
olive^green,  also  a  brown  colour  of  great  beauty,  on  properly 
mordanted  tisdws.  T  iiied  hIki  exprriment.i  with  it  for  tanning 
teather,  and  the  n^nult  lias  been  very  mtiAfactory ;  though  1 
ahmdd  remark,  that  the  leather  so  taniKd,  x<£U\iwA  ^  ^vl^'(a^ 


u^i-rrva.  Kkmr.  wHA  ftr  !«>■■  |wi| in  might  be ob- 

.~^-^:>i^t>t-  Ti^  fabetaaee,  Ac  bsf  a£  whl^  u  Mvedf 
ksi:^^  -^  zili  Kc^OT.  cr  vUdh  is  at  least  bat  sddom  <a- 
i«.T-!-i  1^  i  :i:Tf:r.  I  be&eTc  ^vr  ar,  mig'bt,  I  un  mti^ed,  b 
-ii£TL::itj>i<:-^T  c::bfCt3Mi3  Jbr  galb  for  most  patfoees,  inl 
::  ii  31.^-rl  c~it*^^.  Tk  nine  of  tbe  exlnct  msjr  be  uco> 
uiA±d  :  T  r-^liriie.  cxactfr  u  for  catedm. 


M  T  B  B  H. 

I.  Mvrrb  If  &  gnm-re^  met  witb  in  commerce  in  ingfoUr 
seeire?.  iz-3  in  ?nmi,  the  Wgest  of  which  do  not  exceed 
iht  fin  <:■•'  a  slbert. 

-.  T;.-r  ^:~'.  Eirrh  is  tnuispareot,  of  a  reddi^h-brovn 
.v"..;:r,  iri.-L>  to/sea.  anj  it*  fracture  exhibits  waving  line* 
I't"  a  lij'-ter  iv'our  ihaa  the  mass.  It  has  a  strong-,  pecu- 
liar •>io-r.  33J  a  bitter,  acrid,  aronintic  flavour.  The  mjrrfa 
which  comes  from  Abr^inia  i^  soiuelimes  so  soft  that  it 
can  b«  cut  like  i«lIon'.  Righioi  gives  the  following  test  for 
Mcvnaiaing  the  merits  of  that  subotnoce  : — Pulverize  the 
niTTrh.  aad  leave  it  mixed  for  B  quarter  of  an  hour  with 
its  own  weight  of  ^-ammoniac,  bUo  in  powder,  add  now 
fil^een  times  it^  weight  of  watir.  If  the  mixture  disaolvea 
completely  and  rapidlv,  the  mrrrh  is  pure. 

3.  The  incineration  of  genuine  myrrh  should  not  leave 
more  than  3.6  or  3.8  of  ashes,  consisting  of  sulphate,  phos- 
phate, and  earbonatc  of  lime,  with  B  little  carbonate  aod 
sulphate  of  potash,  and  a  trace  of  chloride  of  potassium. 


NICKEL— See  Kvp/er- Nickel. 


KIHIL  ALBUM.— See  Oxyde  of  Zine. 
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SALTPETRE.     NITRE. 

I.  XitraU  of  potatli,  mon:  gunemll}'  called  taitpetrt  or 
nitr",  if  a  mil  of  greul  oouimi'rdul  iuijinclniicc,  wliii:h  is  fotiiid 
io  abun<IiLncc  on  the  surfatrc  of  tht  soli,  principally'  in  Eawt 
India,  Kg^pt,  Amcric-a,  Italy,  ami  Spain  ;  it  is  oblaui«d  iil»< 
by  lixiviating  certain  hoiIji  i;iilli'd  nUre-hrdl. 

3.  In  Frnnc*;  and  in  Grrmuny,  nUrcbedi  are  artificimlly 
mttdc  from  olil  plwlur  rubbuh,  old  tnortar,  and  other  calcaivtiii* 
OMtl>,  mixed  ivitit  rvjuw  luiiiiial  imd  tcgctuble  matter,  wliich 
putrefjing  ia  contact  with  thv  above  calcareous  salta,  formi 
fUtrate  of  lime.  The  nitratt;  of  lime  ia  anerwarda  coiivcrti'il 
ioio  ttitrale  of  potash  (valtpvUre),  by  miitur*  with  wooii- 
aabes  Jtod  lixtTiating  the  whole.  For  the  porticulara  of  ihi* 
raanaiacture,  (he  reader  is  referred  Io  Duiuas  "  Cliitnie 
■ppUqu^e  aux  Arts,"  and  to  Dr.  Ure'd  Dictionuy  of  Ai-ts, 
Manufactures,  and  Alines. 

3.  Tli«  iuilipeire  consumed  in  EugUnd  cornea  from  East 
Iwlia,  wlieucc  it  is  imported  in  the  rough  »tato,  that  t».  in 
broken  crystals  HOiuen  hat  n»eiuhling  bay-salt,  of  a  brownish 
or  greyish  coluur,  aiitl  tiiore  or  less  dtliqueseenl. 

4.  Pure  iiitmte  of  potash  is  always  ait  anhydrous  salt,  but 
iia  ciyttali  onliimrily  nMiun  a  suluU  quantity  of  water  of 
interposition,  eH|ici^iaIly  nben  the  crystal.^  arc  lai^e.  Its 
fpe«iftc  gravity  '\a  1.U33.  It  crystullizex  in  long  striated  aix- 
lided  prisiD*,  generally  terminaled  by  diedrul  sumiutts,  and 
often  contain  lungttuiUual  cavititu  internally,  ^ilrnle  of 
potash  MHnctimc*  crysialUzn  in  rhomboedt-ons.  I'ure  nili« 
is  colourless  ood  inodorous  ;  its  taste  is  at  lirst  fresh  and 
cooling,  and  then  somowlkat  pungent  and  bitter.  It  is  not 
allereil  by  eKposure  to  the  air,  hut  it  deliquesces  in  an  atmo- 
spliere  Ailly  saturated  with  moUture. 

5.  Aoccrduig  to  M.  Gay  Lukmc,  the  solubility  oC  iuU%  vv^ 
«  5 
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whMt  incmtses  rery  cotutdenblj  with  tlie  teaiponUun^ 
in  the  fuUowiug  proponioos  ^— 

ccDt.  i'ahi. 


100  p*ru  of  «M«r  at 
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m 
m 
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M.7  =  1XU6 

79.7  =  I7ILM 
97.7  =  807^9 
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A.  A^/  pmiuUa,  or  rrytial  mrnrral,  ia  nltpotR  wUich  bii 
been  expoacd  to  600*  Fabr,^  atwtiiek  UmponUure  nitre  finca 
without  being  deeomponed,  nd  firnUt  id  cooling,  %  vrlriM 
(.■ompftct  tnaaa,  wUofa  k  more  eaaly  pulrorized  Xhui  tbe 
crystals  of  nilTc,  utd  wfaidt  is  aonetiiUM  cast  into  baUt  w 

7.  The  impuriii«a  oontaioed  in  rougii  aalipotre  are  :— 

Water. 

Clilorideor»o(liaBi(cQiniiM)fi  nJt)  in  vftriow  proportimt. 

Hitm«  of  wda  >     BMnlUag  fron  tlw  n-«etiaa  of 

Chloride  «f  poUMiuni  )       comnMa  mU  upwi  Um  niln. 

SulpfaU*  of  lini*,  or  ofaUtaUe*. 

TracM  of  orfcuuo  mattor. 

n.  The  dctenuiiMlioii  of  these  Imparitiea,  or  (be  low  wbkb 
rennlu  fromj  Ilie  purificatioD  or  refiniog  of  nitre  {a  caDeJ 
refmctiuii,  ami  ia  »omcliiDC!t  atlendnd  with  difflcultte*. 

9.  lliere  nre  v arioiu  tuetlioda  of  twnying  nll)i«(re  t  but 
wbichev«r  process  ia  adopted,  great  att«filioa  muat  be  |Mld 
ill  llie  taking  of  mnplca,  tlmt  (bey  may  reproMnt,  when 
mixcU,  a  fair  average  of  the  quality  of  the  artlcli% 

10.  One  of  tlie  nietlioda  of  aaucrlaining  the  valiw  of  nttl«i 
anil  which,  where  common  ealt  and  sutpbate*  of  alkalioa  MC 
llw  cliii-f  impuriliea,  ailuiita  of  lyin.iidemlile  at'curacy,  is  thai 
wliirli  was  originiiUy  pi-opcj.wd  by  Riflault,  in  17W).  It  is 
based  upon  the  projHTly  wbiub  a  mtd  tatttrtUed  tolutiam  q^ 
Rtfrr  poaaoMCSof  liisnolving  certain  fureign  aalt«,  tuuatij— 
thloridr  <^iodium  (common  mU>,  mut  tbi-  rvlpAatm  qfaUt^iti 
bf  wtiicli  th«  n\tt%  voStx  vuiBxmtXvm.  m«,y  be  ooataoiiiuted, 
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Hn«blj  disBolvInp;  an/  more  nitre.    Tlio  experiment 
{■erformed  u  ftttlow!! : — 

11.  Tftkc  one  pound  wciglit  oT  an  avemga  sample  of  the 
itre  to  be  analj-zeil.  put  it  into  a  lHrg:o  bcnki-r  or  biiMn,  ami 

,r  upon  il  oiiP  pint  of  a  roM  tatiiraled  ai/titOHi  solution  of 
re  nitrate  i>f  potash  ;  'lir  llio  wbolo  for  about  l*in  ininulee, 
it   digest  for  about   a  quarlor  of  an  hour,  and  throw 
lO  whole  uj»n  a  large  paper- H Iter.     Wash  the  nndissolred 
on  the  (liter  with  balf  a  pint  of  a  fresh  portion  of 
I'Mme  eold  saturaleit  solution  of  pure  nitrate  of  potash, 
tly  collecting  on  the  filter,  bjr  means  of  thix  Meood 
ntJon,  all  the  email  crystals  whieb   might  adhere  to  the 
[•M-be*lccr  or  ba«in  above  alludotl  lo,  ftnd  into  which  ihe 
(■ample  of  nitre  lo  be  anal/xed  was  llrst  put. 

12.  The  nitre  now  on  rhe  filter  mnsl  be  nlbwcd  lo  drain 
weli,  th«  ttndisAOlTed  er/^tals  ore  then  dried  as  much  u 
poMiblc,  first  by  preMure  between  folda  of  blotting  or  filtering 
paper,  and  ancrwardi  by  applying  a  moderate  heat,  for  which 
parpoM  they  xhould  be  transferred  to  a  borin  or  capttnle, 
tu)d  dried  at  n  tempiralurc  of  212°,  iinlil  the  mass  reajie*  to 
■dbere  to  the  gla««  rod  with  wiiich  the  operatiir  stirs  it  from 
tine  ID  time  The  crystals,  when  dry,  are  (hen  weighed 
■gain,  and  the  loes  of  weight  indii^ten  the  (inantity  of  wafer 
sod  of  foreign  sails,  or  that  of  the  foreign  soils  only :  if, 
before  tul^ecting  the  sample  to  tho  above  treatment,  it  has 
becD  preriniKly  exposed  lo  a  moderate  li«at,  and  then 
re-weighed,  the  loss  will,  of  conrse,  have  indicnicd  the 
praportion  of  water  eoniaincd  in  the  sample. 

13.  If  the  quantity  of  common  salt  is  very  considemble. 
U,  above  60  per  cent.,  wliieh,  however,  i»  very  rare,  it 

will  be  neeeiwary  to  wa<h  tlie  undissolved  cryital*  on  tlie 
filter  a  third  lime,  with  half  a  pint  more  of  the  cold  Mtu- 
nted  solulum  of  nitrate  of  potuh. 

14.  If  tlie  nitre  contains  any  insoluble  matt4T,  the  amount 
of  the  latlor  in  ascertained  by  a  separate  0(ienUoa,  whieh 
OOiuiala  in  simply  disaolvtng  in  water  a  known  weight  of  tlw 
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nitre,  flltvrtng,  wasliing  iIm  rasUliiuni  1*-A  en  thn  Ulter.  •Irritf 
it,  lueorlnininf;  its  weight,  uul  deducting  it  rroui  the  qiunlil} 
of  iho  nitra  indicated  bj  llie  GonDer  operutioq. 

1 6.  For  coiaiiieKi«l  |>ur]KMtt,  the  above  procew  ii  pethip 
MiffleieBtlj  comet,  at  leut  in  ordiiwry  drcunutaAVM.  \-i 
(lie  real  ratue  of  nitre  cannot  be  obtaincil  verj  teranUl;  » 
tliat  maunoT ;  for,  on  tbu  one.  bond,  tbv  i)iuuititr  of  eiut 
irliicli  irat«r  can  diwolTv  varying  vritb  tbe  tempcnlanv  (m 
tlic  table,  p.  394,  No.  .5.)  thu  tvst-liqtior  (cold  saturated  uIimhb 
uf  [lure  nitrate  o(  potutli)  ma/,  undtr  a  biuui!  bulk,  cooniD 
more  or  Iuh  nitrate  of  potuh  at  onu  lime  than  at  anotbn.tr 
Kivu  a  wrung  or  unocrtoin  tumuU  from  anj  varialiaiw  af 
tcmpenttura  rvco  during  tlic  experincat.  Tbcwi  aoutttatf 
error,  howorcr,  tony  be  («  a  certain  extent  avoided  or  tor- 
reeled,  bjr  mnking  at  tbe  tame  time  a  double  cx]>criincBi.  (b 
oe  upon  a  given  wcigbt  of  the  sainpto  of  nitrp  to  bt 
uiiiit.->l,  tlic^  oilior  u|)OU  a  aimilar  wdglit  oi'  |>iiro  nitninW 
puush,  and  obwrvins  Ibe  loss  or  increooe  of  weight  wlikb 
ataj  liave  tokvn  place  at  tbe  end  of  tbe  experiraani. 

16.  Oq  the  uilier  band,  iliv  earlbjr  matters  contalnnl  fai 
tlM^  iinmpli!,  mill  ivbioh  Moietimce  ainouDl  to  on«  or  twtt  par 
cent.,  remaining  mixed  vrilh  the  undiaaoired  crystoU,  appa- 
rvoily  augment  tho  ricliiicMof  tbe  oitri*.  Hiia  marottttf  ertvr. 
hovrcver,  rouy  be  ubriaccd  bjr  removing  Ibe  imtoluble  saltt  » 
ire  mill.  ]i  3ii5,  No.  H.  bj  a  aeporntf^  operalicu  ;  but  lJi«i« 
ill  anutbor  difficult/,  ariaing  from  tlie  aoluble  aatts  hj  wbkli 
tbe  rough  nitre  is  contaminntMl,  and  which  alwa/s  re-Ml 
more  or  leM,  as  wo  said  at  ilic  bcgitiiiiiig  of  this  artide,  boUi 
upon  tbe  nitre  of  tbe  nmple^  and  upon  (be  pure  nitnteof 
potash  of  the  tcst-liqnor.  Thu.\  for  csampio,  tbe  cldoridt 
ofsodlani  (oonunoD  m1()  prt-sent,  bjr  prntiioting  tb«  aolutkNl 
of  a  eertoiu  proportion  of  tlie  nitre,  dlminialM*  nppnn-titl/ 
ibo  amount uftliia  tnttcr  mil,  wlul*ttbe  cldorideof  imiuniiun 
tbtu  produced  dulonnincs  the  pTeci|Hlatio«  of  a  ceHaio 
(|uanili/  of  niire  from  the  test-liquor,  wbieh  apparent!/ 
aagnwntd  ili«  riubnea*  of  the  aainple. 
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17.  In  general,  the  procM-i  wliich  hint  been  jtut  described 
indicalM  from  one  to  lliree  i>er  cent,  mom  nitm  than  in  resUy 
oonlaiacd  in  the  sample. 

18.  Another  method  i-onsiitH  in  dt-tcrmining— 

19.  Pint,  llie  quantity'  of  water  which  a  given  wiaght  of 
nitre  lo^es  hy  dryinfji;  it  in  a  sand  or  stcam>batb,  as  we  Mid 
before,  (w«  p.  395,  No.  IS). 

20.  Swoudlj,  thft  qtianiitj  of  tn»o1ublv  mMtcr,  which  is 
done  bj-  diwolving  a  given  weight  of  tlie  sample  in  wateTt 
filtering,  wuliing,  and  drying  t\w  insoluble  residuum  attd 
w Milling  it. 

21.  Thirilly,  the  qiinntity  of  chlorides,  and  of  snlph&tcs  of 
nlkulli'«,  hy  means  of  a  solution  of  nilralc  of  silver,  and  of 
niirnti-  of  iMLryia.  This  is  done  by  dissolving  a  given  weight 
of  the  nitre,  filtering, and  washing  it,  as  we  just  said;  a  solu- 
tion of  nitntto  of  nlvor  ia  added  to  tbe  lilli'ate,  as  loiig  as  a 
white  ]>reci[MtatQ  of  chloride  of  silver  continues  to  be  pro- 
duced. The  liquor  contniuing  the  prectpltated  chloride  of 
silver  should  be  modcmtely  healed,  in  order  to  agglomerate 
the  precipitate,  which  must  now  bo  collected  on  a  small  tiller, 
washed  with  hot  water,  which,  if  it  shoald  pass  milky  through 
the  filter,  may  bo  acidified  with  a  little  nitric  acid.  AfHer 
wa&hiog  ibc  precipitated  chloride  of  silver,  it  must  be  very 
cart-'fully  ilrit-d,  scniped  from  the  filter,  and  then  )ntroduc«d 
into  a  i-ninJl  i'ounli.'i'puised  porcelain  crucible  ;  the  filter  itwelf 
should  lie  bunit  uihiu  the  cover  of  the  erueiblc,  and  tho  a«lir« 
added  to  till-  chloride  already  in  the  crucibles  which  \*  then 
closr<l.  Ili^t  i.H  then  a]>|i!ied,  so  as  to  fuse  th<!  chloride  of 
silver,  and,  alter  cooling,  it  is  wdglied.  From  the  weight 
obtaini-d,  the  quantity  of  the  chloride  of  i>alB.-i!iium,  or  of 
sodium  in  the  :>aniple  i.i  ealcululed  :  144  of  cidorido  of  rilvcr 
represent  60  of  chloride  of  sodium,  and  76  of  chloride  of 
potassium. 

^.  Considering;,  however,  that  the  nitro  under  examina- 
tion maybe  contaminated,  as  we  said,  by  chlorido  of  «odium, 
but  mon;  detrimentally  by  nilrate  of  sodit,  w\uc>i  u  wA  •«&-] 
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m  MH^  eliM|ier  ult  ih«t  triiraie  of  pncaria.  bvt  am  wUeft. 
beUiK  deUqiHMCcnt,  randcn  ib«  nitir'  eontsunng  if  ndi  f 
Um  nawtaftetan  of  gnnpawdcr.  It  w  evnlent  thai  Omb*  f-- 
«MMit  lij  whidi  Ibe  luuitit;  oT  aotU  pretent  camM  be  dWr- 
mliMd,  ilo  MM  lUm  CBtinlj  the  dendentnm.  Tlub  «MMalkH, 
lioir«r«r,  mtj  bo  urived  at  b/  ilittflUn)^  ■  girea  wvglii  rf 
the  nitra  with  BulpburK  uiil,  Bdilinx  aulpbkte  of  iOnt,  b 
ocilar  to  CMTft  lh«  rhloridg  of  mliiiiti  intn  nilpbaM  of  Io4l 
MmI  illeruig.  Tlut  tUlmte  ratut  be  eva(inrat«d  lo  pMfc* 
df^nos,  Mid  the  Ary  hmus  bt-ing  mQuMlved  in  water,  fibcmi 
■ad  llira  trcAIcd  bj'  a  iiolutii4i  of  cUvride  o/*  AariiiM,  ■  vUfe 
prvcipiiato  of  milphnti'  of  bnryta  In  ubtaiiied,  rram  wlucb  tbe 
rMltortivc'iiiantilin  of  ]>atB*li  and  ofioda  in  th«  caaipkca 
be  cslculaU-ii— 

100  f*n*  ia  wM)[lit  of  sulphate  of  potadi  gt«e  131^  of  fri- 

plinto  or  iMTjta. 
too  parte  in  welgbtof  BolplMda  of  udi  ftva  161  of  aoIpbaH 

or  barfly 

And,  eODaoi|ueai1jr,  tfa  larger  qaanlity  of  sulphate  of  baiTt* 
wen  oblained  lliui  lb«  rulJo  Mil.&  :  100,  the  «xc«*«  wouU 
bo  due  to  Iho  all  of  KkU,  Gvin  wlddi  the  quaulil}-  of  eodt 
wdallng  i»  ilic  «t«te  of  nitralo  of  soda  tu  the  aainple  naj 
bo  ••djr  calctilntnl,  tincQ  100  of  aulpli)it«  of  Mxla  rvftramtf 
119.3  ol'tlu^  nitrate  »f  that  b*M.  It  mu»t  be  ■dmilt4?d,  hor- 
•Tor,  Ibut  a  tvedy  way  uf  ««tiuiiUi»g  the  quanlitj  of  nitraK 
of  loda  ill  MllpoXre  i*  •till  a  dcwdiuatum. 

33.  Mi:iiio»  OF  Gat  Lupaac.— Nitromajalao  beaMajwA 
•ocordiiig  to  Gnjr  Liimrc,  b;  a  procvs*  vimilar  to  that  of  alka- 
Unwtr^.  fiv  which  puqmac  tl>e  nilrc  oiukI  bo  Snt  coBTMUd 
into  oarboBKto  of  potash.  Tlii«  i»  dornt  hy  mixing  mm 
[Mrt  in  weight  of  the  nitra  with  half  itn  weight  of  Iaup>blad(, 
and  fotir  pMin  of  oomuioo  salt  are  added,  in  ord«r  that  Uie 
(HJfuhuHiion  of  ihu  Biixtore  vnj  be  Iom  violent,  and,  mmu^ 
ijUODll/,  tltnl  tliere  ntay  be  im  bee.     The  above  ingrudioiiU 
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bdng  tlioivaghly  incorporatod,  arc  placed  in  «r  iron  ladle, 
•nd  riurd  therein.  The  moHs  burns  quickly,  and  bccomrx 
wbitc  or  reddish.  It  is  to  be  I'emorcd  from  ()■«  ladle, 
tiwatcd,  and  veil  vasUed  with  hot  water.  Tbc  solution  ihiia 
obtained,  containa  carl)oiiat«  of  potash,  and,  of  course,  chlo- 
ride of  sodium,  wliicli,  huwever,  does  not  iu  tLe  least  int«r- 
few  with  the  test.  The  operator  now,  by  means  of  an  alka- 
limeter,  and  of  teat- sulphuric  itcid,  proceeds  lo  ascertain  the 
quantity  of  potash  in  tht-  tiltrate,  exactly  as  if  it  were  an 
WMj  of  potasli,  aud  ilie  details  of  which  a»say  liarc  beKn 
tboMDghly  explained  in  llie  article  on  AUtalimelry.  to  vrhich 
the  reader  is  referred, 

2-t.  Since  the  eijuivaleut  of  nitrate  of  pclanli  ih  102,  and 
conlaius  therefore  4H  of  potitab,  and  HA  of  nilnc  acid, 
it  Is  evident  tliut  cMch  per  ceut.  &f  potash  indicated  by  tb« 
alkulimctcr  represents  rather  mon  than  S.I3  of  Ditrate  of 
potftuh. 

25.  M-  Go«aun-*8  I'ttoc >{.'».— (Comptc*  rendiis  An  I'Aca- 
d^oiiedee  Sciences,  January,  1847.)  This  process  conslsta 
in  dMenuining  what  proportion  of  pure  nitrate  of  potash 
is  contained  in  a  sanii)lc  of  nitre,  irota  the  ijuantity  of  the 
•aid  sample  which  may  be  found  n^tiuiiiile  to  tranitfonn  « 
protosalt  of  iron  into  its  [>cr«alt.  Tliia  ia  efrect4<d  by 
mixing  a  certiun  quantity  of  a  solution  of  the  nitre  to  be 
examined  with  sulphuric  acid,  and  docomposing  the  nitre  by 
roeana  of  a  test-solution  of  prolosulphatc  of  iron,  of  a  known 
KROgth,  pour«d  from  an  nlknlimctcr,  drop  by  drop,  until  the 
mixlure,  ht^ing  flrst  heated,  and  then  tested  with  a  very  dilute 
•olution  of  red  prussiatc  of  potash  (fcrrocyanurct  of  potaa- 
aiuin).  it  begins  to  give  a  blue  prceipitnlt^  which  dors  not  dis- 
appear by  boalitig,  and  which  tbu*  indicnlen  that  the  whole 
of  the  nitre  b^ng  decomposed,  the  test-liquor  of  protosulphale 
of  iron  c«as08  to  be  rc-actcd  tipun,  and,  eon]ie<]n<'nl]y,  that 
tbe  experiment  is  at  an  ciwL  The  number  of  dirisioM  of 
tlie  alkaUmeler  is  then  noteil,  and  the  s^trength  of  the  nitre 
iwcomea  thus  known.     This  procew,  vWtg\i  i«r]  WKUtv.'w^Vk 
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TAthcr  inconvenient,  and  tbcrcfore  titt  luetluxl  of  M.  Pelouir. 
whirl)  M  ■  modiflmtion  of  it,  in  mucli  pcvCenible  •  it  is  *s 
follows ; — 

26.  MuTiiODOr  Ptci^iTZS.— The  cxpwimwitjiof  M,  Mar- 
gu«rilto  tiaving  shown  tbat  a  dilute  wlutton  of  |in>lOsulpfaBlo 
of  iron  is  almost  insUntaneoiulf  pcn>xydtx«d  when  a  wlittkn 
of  pcnnangmnatc  of  potixdi  is  pouml  into  it  nt  tbc  onUnu; 
tunpcrattiri-,  and  tliRl  tho  Hddilion  of  tlw  Kinallnt  tjauilily  of 
tbc  tMtl  solution  of  permangnnntc  uf  {iotiu>h  imports  a  pink 
ting«  to  the  tii|Hor  as  soon  as  the  whole  of  the  iron  is  ]ier> 
oxdyxetl.  M.  Poloaec  applied  this  proccw  to  iho  analjrua  of 
Ditrc,  in  the  following  niamirr  ; — 

S7.  Instead  of  a  solution  of  pratosulphnle  of  iron,  oae  of 
profocliloride  of  iron  is  employed.  It  if  prrpared  hj  ilit- 
solving  a  certain  iinanlit/  of  pnro  iron  (pinnofortc<wirr) 
in  nn  iHtcess  of  hydrocliloric  acid,  and  dclcniiinin^  how  mtirli 
pure  nitrate  of  potaali  Is  reijuirvd  to  p«rax;ili/«  it. 

2S.  Now  it  vna  aaourtuined  hj  Pclouee,  that  iu  order  to 
lrao»iforDi  into  pcrehln-ide  of  iron  2  gnuaoMi  (30.S4>  i;r«jiu) 
of  pure  iron  ( pianoforte- wir«),  prerioost;  diiaolved  in  an  ex- 
oMa  (about  1300  frrainn)  of  fuming  hjdroohloric  u-iil,  1.216 
grammee  {18.7(i  graiui)  of  pure  nitrate  of  pota»h,  on  Ibi^ 
a\'«r^;e,  are  required. 

29.  The  Iheurjr  of  thin  re-actioo  is  repreunted  hj  tUo  fol* 
lowing  equation  :— 

1"  0  Pe  +  6  HCl. 
B  8  FoCI  +  6  H 

2-  8  FcCl  +  KO.  NO,  +  4  IIO 

=  4  UO    +  KCl  +  KOk  +  3  {P«,  CUV. 


30.  Tliat  is  to  M7.  Iho  proportions  of  iron,  of  nitrate 
of  pota>li,  ami  of  hrdrochluric  acid,  found  bjr  Pelouic,  as 
aborc  tnid,  being  conrerled  into  llictr  reapcetive  equivalent*, 
reprownl — 
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P.  6  equiraliiits  of  iron,  and  G  cquiTal»nt«  of  h^tlrm'tilo- 
ric  nciil,  produi/ing  fi  equiTalents  of  prutocliloride  of  iron, 
and  (i  »iitiTalcnls  of  hjdrogco  pii,  which  escape 

2°.  Tlic  6  equivalv'nU  of  prciocliluHde  of  iron  bvitig 
mixed  with  I  equivalent  of  nitrate  of  poiuU,  the  nitric  acid 
of  the  Uitrr  (NOj)  in  dtcouiponed  into  iluutoxjde  of  nitrogen 
gaii  (NOj)  which  fwpjijw!",  imd  into  :i  ciiuivnl^nta  of  oxvgen, 
which  take  from  i ho  hydrochloric  acid  3  pqiiiTali-.Titt  of  hydro- 
gen to  form  3  cqni\-alcDts  of  water,  and  librmtti  K  fquiva- 
lents  of  clilorirc,  which,  uniting  with  the  6  cqiiisalrntii  of 
pFotociiloridc  of  iron,  produce  3  equivalenlfi  of  percbloridv  of 
iron. 

31.  11i«  presence  of  ddoride*  and  of  sulpbat«s  docs  not 
influence  the  quantity  of  oiirate  which  t^  noMssaiy  to  per^ 
oxydiTr  the  iron. 

32.  From  lhi»  the  retidcT  may  porccirc,  that  if  the  nitrate 
of  potosli  vmployvd  it  not  pure,  the  <|iiBntitj'  atiurt!  invn- 
tionril  (l.'2IG  gramme  a°  18.76  gnuu)  of  this  salt  will  leave 
a  portion  of  the  2  grammes  (=  flO.SS  gruns)  of  the  puro 
iroD  disaolvcd  in  tbe  hydroclilorie  acid  in  the  Btato  of  pro- 
lochloride  of  iroti,  eorTRi|>utidiiig  l<>  the  amount  of  foreign 
auhstaitced  cuolained  in  tlw  nilrt!  under  cxaialnoiion  ;  which 
proportion  of  proloctiloride  of  iron  thus  left  may  be  dotcr* 
mined  b/  mcanvi  of  a  loal-solulJon  of  permanganate  of  potash, 
of  a  known  ^Irei^gtli,  since  a  given  quantity  of  iron  decom- 
poses an  -exactly  correspoDding  quantity  of  pennaugaiiate  of 
poCasb. 

33.  Permanganate  of  potaah  is  preparvd  m  foUows :  -^ 

Take  of  pcroxyJe  of  tunnfpuic**  2  pans. 
H       ChlonUe  of  poCoih         1     do. 
„       (Rustic  pvta«h       .    .    3    do. 


Mix  the  wliole  tlwiroiighly,  and  inlrodiii^o  the  mixture  ialo 
a  Iliaiijian  crucible,  and  keep  it  at  a  low,  ivd  beat,  fur  about 
Iwo  hours,    llie  mass,  which  is  of  a  dnik  green  cutow,  Vh 
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then  radoced  to  cotna  powdett  mixed  with  tlirce  ta  taa 
tinM  ita  w«tgbt  of  wat«r;  and,  aflifr  stirring  die  wliflfe 
nitric  kdd,  diiuied  wilh  half  lis  weight  oC  mUer,  is  graAi- 
all;  added,  UDiil  ibo  liqaor  assuiues  a  fine  viol«4  oolour ;  it  it 
then  filtered  lhrout;h  [Kwnided ulaaii,  or aabealia.  and  pi uMiTri 
in  a  glaiM-atoppeT<^  phial.  The  solution  of  pi^nnangBBatt 
of  potadh  inual  be  fillond  lliraujtli  pah-erised  gla»  or  asbca- 
tns>  and  not  ttiraugh  paper  or  liani,  Iwoauae  perauu^aWt 
of  potaali  \i  deompoBed  by  conUct  witli  orpuiic  nuUrtanem 
the  liquor  Iraooouog  green,  and  then  jcUon-uih-browii.  Ptf 
nanganato  of  potu^  is  vary  stable,  aad  may  hn  pracrred 
for  a  long  time  witliout  alteratian,  provided  alvrajra  tliat  il  be 
k«pt  in  a  (.■''^''-'■toppcrcd  bottir,  and  conta«C  with  dnil  tf 
Imj  organic  matlvr  most  bo  carefully  avoided- 


Preparation  o/  the  Ittt-toiution  of  permangaiutte  o^  pofiuk. 

34.  MmoItc  2S  grains  of  piano-forte  wiro  in  about  1,500 
grains- tnrasure  of  fuming  hydrochloric  acid.  When  the 
|Hnso-VTire  tvill  have  ditu()lvi;il  and  the  di^ngagemcnt  nt 
hydrogen  gnu  kiu  cuaw.'d,  dilutL'  the  oolulion  with  nbout  one 
pint  and  a  half  of  uoinnioo  water.  It  is  noiwMuiry  ihua  U 
dilntu  the  Mlutiiui  Urgely,  and  lu  operate  in  the  c<dd,  in 
order  to  guard  against  tlie  exceM  of  hydrDchtoric  acid  n> 
acting  upon  the  pormangnnnto  and  di^eagRging  chlorine; 
lUOO  graitis-meosure  of  the  notuticn  of  pFrmangaoaie  of 
potash,  prepnn-d  us  hrfore  described,  bcir.g  iutrodowd 
into  a  glius-lube  divided  into  100  parts,  In  fact  into  an 
alkidinH'iur,  it  must  now  t>c  gradually  poured  ihervfrom  cars- 
fully,  drop  by  drop,  in  tho  hydrochloric  acid  Mdutkxi  of 
iron  juit  uiliidcd  (o,  stirring  lh<^  liijtior  all  the  time,  in  ordtr 
to  ensure  complete  action,  exactly  us  in  Alkalimetry, 

^S.  On  udUiug  the  sotulion  of  ])ennuiigunalu  of  potash,  th* 
operator  will  pcroelve  that,  at  Urat,  It  lit  decoUinriscd  as  fitst 
as  it  i«  poured  lit,  hul  the  rapidity  of  action  gradually 
diadluaiiWf  and,  at  \aM,  U  Vmfaita  to  ihe  lii^uor  a  piiikiih 
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colour,  which  indicates  Ihnt  the  whole  of  the  iron  in  the 
Itqaor  is  perox^dized.  Tli«  number  of  diviaioiia  whkfa  have 
been  n^quired  ifi  obtain  ihut  result  U  tfn-»  PBrtfullj-  obMc rvcd, 
and  supposing,  Tur  i-xample,  tliat  it  be  Tuuiid  thnt-IOdiviiiuiis 
of  the  alkuliiutler  huva  been  retjuim!  to  puroxydin!  the 
25  finltin  of  jtiaocj-forle  wins  «iii|i)u]'cd,  it  is  eviddiil  that 
each  divbtuii  of  the  iwrumngniinle  <if  potaxh  le«t>)iquor 
eiitH  lialf  a  gruin  uf  WL-tntltc  iron. 

36.  But  whatever  01*7  be  tiut  strength  of  the  iM>1ution  of  per* 
uanganateof  puiaAli.itiHaJwnysm.ir  l»nrljii#til  tn nnjr  dtvircd 
Stanttard,  if  too  weak,  by  conwnlrnting  it  by  ernporalion  at 
a  gentle  hent;  if  too  strong,  by  dilniing  it  with  a  Buiiable 
quantity  of  wnter,  ko  that  it  tnay  be  brought  a*  near  aa 
poaeibk  to  fxich  n  4trongth  that  one  mcagure  of  the  alkali- 
outer  may  indicate  half  a  grain  of  metallic  iron. 

S7.  Let  u»  siippoee,  for  example,  that  after  having  tested 
the  solution  of  the  2u  graminee  of  iron  in  hydrochloric  acid, 
it  be  found  ibat  instead  of  50  meaaurea  of  perDianganale  of 
poiHAli,  38  mciiKurcs  only  have  been  required  to  peroxydtxe 
tbcoi,  it  ta  a  proof  tlmt  Ibc  te«it>eolution  i»  eirongcr  than  is 
adrlnble  or  convenient.  The  operator  ihould  therefofc 
pour  the  whole  of  the  solution  of  the  permnngnnnlc  of  poin«h 
iuto  a  glass -eylioder  of  sufficient  capacity,  and  aecttralcly 
divided  into  100  pans,  until  U  reaches  the  mark  eoireapond- 
ing  to  38  nieadUKM.  By  filtlDK  <!>«  K*t  of  llic  ghta  up  to 
60  tDcasurcA  with  common  water,  it  i^  evident  thut  the  noma 
quantity  of  |>eriiiaiijfaiiate  of  (wtuxh  will  now  be  in  the  50 
meaaares  hh  wili  eoiitiiineil  before  in  the  HH ;  and  each 
degree  of  the  alkulimeler.  tliereforf,  will  now  rrpn-wtnt  Iwlf 
grains  of  Iron.  Of  courw-,  inntLTad  of  poui'ing  the  .lolutiiin 
of  permauKanAle  of  pota«li  up  to  88,  tlKt  opi:ral<ir  may,  if  be 
bare  a  tufliicient  quaniily  of  the  itulution,  pour  it  into  the 
glaas>cylinder,  abuve  nuintioned,  up  to  7G,  and  lill  up  to  100 
with  water. 

3H.  If  the  Mtlution  of  [lermangonata  of  potash  is  too  wealt, 
it  may  be  conoentniled,  us  wc  uid,  \i]  evKfm;a)AU&-,  N!NOf,\ci 


I 


«H  XITRATE  OF  POTASH. 

doing  this,  great  c*ro  must  be  takon  tint  no  arjpuric  natter^ 
dust,  &«.  fftlla  into  it,  uml  niit-o  adjnct*^,  n*  wn  m»A,  tbfrl 
liquor  nmsl  bo  kept  in  M;ru[>ulouslj  dean  slid  welt-atuppmlj 
bouleft. 

39,  Tlve  test-Uquor  of  pwmaiifraiiate  of  potash  beiog  pn-^ 
pared  and  tw^u^ti-d  as  we  said,  the  ait<aj  of  the  niltv  uu>ler^ 
ezaduiiaiion  U  peffoi-me«l  as  fi>IloWB  : — 

40.  Dissolve  30.8  grains  uf  pianofo(to*wire  in  aboiut  1' 
grains  of  concentrated  lijrdrochloric  acid  in  a  fla^k  c»|ial)le  i 
hoiiling  alwut  half  a  pint ;  a  gtrndu  hekt  i»  then  ap[ilji^,  It 
flask  being  Itept  closed  wiili  a  {lerfuralt'd  cork,  Iliroti;;b  vrliic 
a  small  lube  drawn  into  a  point  is  pasnng.  The  iron  having 
eolirely  JiriBolvw],  Uie  cork  in  wilhdrawii,  and  thi?  <)|«Talor 
luld*  ti>  tliR  luilmiiiii  tH.7  Kr«in»  of  lli«  nitro  under  i!xnmins-_ 
tion,  citlu^r  in  cr/ilali  nr  in  solution.  Ad  soon  as  llit*  nitre  i 
intrudiiccd,  tlic  SuAt  muHt  ha  rapidljr  doMd  iLKain  witli 
cork  fiirnlslird  wilK  the  tube,  and  tim  ouxiiirc  in  kcpl  boilin 
fur  livu  (rr  six  miriuicn,  tlw  whole  of  the  nitrate  btnng  tt 
oomi^cidljr  dccooipoiHuJ. 

41.  When  the  nitre  a  added,  Ilie  Itignor  at  first 
brown,  ami  thick  fumu  of  hjdrvdiloric  acid   mix^d  wi( 
deutoxydc  of  nitntgcn  arc  escaping  tlirough  thir  orifice  of  tfa 
drawn-out  tube,  and  prevent  tho  access  of  the  air  into 
flask.    The  builiii}[  liquor  soon  turns  from  brown  to  jtHo 
and  grudiinlly  becomes  c3car. 

42.  Wc  »aid  just  now,  that  iiu mediately  after  the  addition 
of  iliB  nitre  the  Uask  miisi  be  rupidly  elowd.  because  the  re- 
action bvEwoen  llw-  pnttiwliloridt:  of  Iron  and  tho  dUpo  nam 
bo  sheltcrrd  from  the  cuntiM^t  of  the  air,  which  otherwise, ' 
direcity  actin;;  upon  the  dcutoxyde  of  nitrogen, 
oxydixe  a  certain  <|iijintity  of  Iron,  and  would  tliua 
tlie  eaiimatcof  (lie  oalipcliv  apparently  higher,  that  is  richer," 
than  it  rcidly  is.  The  contact  of  the  air,  how.-ver,  U  nol  to 
be  feared  excj-pt  jnst  at  the  beginning,  that  i*  to  say,  al  the 
moment  when  the  rc-aetion  between  ihe  nitre  and  the  iron  i 

taking  J>Uce;  for,  on  thconc\i>ftnd>i.Via«unuaof  hydroci 
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nod,  Biid  4(f  protaxyiUi  of  nilro^'n  g&«<4  whtuli  are  rii<ibty 
mshing  from  liii^  <lrawn-«>ut  tube,  of  course,  prevent  the 
iagress  of  tli«  air  into  ttie  fla»k  ;  atiil,  on  llie  other  )iand, 
it  U  known,  Ibat  irmt  !s  p«roxy<iiied  oa\y  with  extrvmc 
difficult}',  Bud  vt-ry  slowly  \iy/rrtr  exposuru  to  the  iiir,  when 
contnincil  in  a  ■Irinigly  iiciil  sohitioD, 

43.  Tlie  liquor  in  tlir  ttn^lc  hiiiin);  Ih-ciiric  ctuur,  a«  we 
mid  before,  it  «houltt  be  poiireH  into  n  liirg<?  vi-sst-l  i'U{iii1>U-  of 
containing  about  three  pints  of  water,  and  thr  water  u.'>i-d  for 
waaliin^  mid  riusing  the  flaiik  is  added  to  tliv  liquor  in  tho 
tlir««-pint9  vewel,  uuiit  the  two-thirds  of  its  eapaeity  are  ihii* 
filled :  oior«  wnter  niu»l  be  poured  io,  if  nMeaanry.  This  don«, 
ttMt  operator,  luiving  flllrd  lii^  iilkalimeK^r  wiili  the  le«t-sidniion 
of  permanganate  of  potaxh  of  n  Iciiowii  slreii;;ih,  aa  n)id 
Itcfofie,  iiroeMds  to  pour  it  p^iluully  and  carefully  from  the 
■Ikalimi-tcr  into  the  liqiicir  cimiiiincd  in  the  br;;c  veaael,  until 
the  pinkii>h  colour  buginH  to  iippriir,  a?  we  jmid.  ThO'  pink 
colour  indicjitw  that  the  expei-iment  is  ot  an  end.  The 
operator  then  reads  off  the  nitoiber  of  divisions  employed, 
and  thus  ascertaiiis  tli«  quantity  of  iron  left  in  the  liquor  in 
the  Hlati?  of  prutoehloride,  and  hence  the  value  or  percentage 
of  tlx:  Knttpetre  examined. 

44.  Let  us  siippow,  for  example,  that  the  Ir.tt-liqiior  of 
potash  employed  was  of  the  vtrcnglli  above  mentinni^d,  that 
it  to  say.  waa  iuch  that  50  divisions  of  the  alkalimeter  were 
rerfuired  W  peroxydize  25  grains  of  iron  i  thai  ii>  (o  Miy,  that 
one  divi.4iuii  of  the  alkalitneler  represeiiled  therefore  half  a 
grain  i>f  iron :  and  let  un  auppoee  also,  that  in  order  to  com- 
plete the  pun^xydixeineiit  of  (lie  trmi  Iclt  after  treatment  with 
tbc  nitre  iLt  described,  13  divisions  of  the  permnnKanate  of 
potash  le*t-lic]uor  Werw  required  :  the  quantity  of  iron  in 
tho  slntn  of  pnitoi-hloridc  eorre-^pondiiig  to  Ihr^e  15  divinionc 
la  at  once  known  by  a  simple  rule  of  proportion,  for  if  50 
divisiona  of  tlie  pemiangnnate  of  potash  air^  required  to  per- 
oxydiz^  2'i  grains  of  iron,  of  course  13  such  divisions  wiD 
bave  peroxf  diied  0}  gruinfl  of  iron. 
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SO  :  »   !  :   13  :  x^nA. 

Or,  man  readily,  since  «acl)  divUioa  of  niir  ta»t<Iii|>Bor 
n>|inweaU  lialf  a  grain  of  iron,  Uie  13  lUvisioine  CBi{ilc]r(il 
n^>r«*«at,  of  courM,  13  Lair-graiiu,  or  6j  {craJm. 

42.  The  operator,  tli«r«ror«.  aubiract*  6..1  fnxn  iho  3IXli 
wtiicli  were  ■ubinitlMl  to  tltc  actiun  of  the  aitrv,  wliicb  gire* 
34.3  graini  u  Ibe  ifuanlitj'  of  iroa  |ieroxjnUaed  hy  tiie  18.7 
of  ibo  niim  «Tiiiployc<l,  and  tlir  following  rule  of  pra]>ortiM 
iiKlicaiM  tbcrafora  the  qnantitjr  of  pure  nitrato  of  jhiIuIi  eaa- 
tained  in  the  satlpotre  aasayvd,  tbol  is  to  Bay,  if  30.8  gnini 
of  iron  require  1B.7  grains  of  nitrate  of  potaAk,  what  i[auititj 
of  nitrate  of  polaab  will  24.3  gralra  of  iron  rcqnire? 
AMvrer,  14.753  gnina. 

30.8  :  18.7 ::  34.3  :  x»  14.7A3. 

Tbe  18.7  grains  of  nitre  employed,  ooalaiDed  therefore  14.7^ 
l^rains  of  pure  nitrate  of  potaih  i  or  per  cent.,  ItK)  grains  of 
tbe  nitre  exntniiioi)  nintainnd  78.89  of  |iaiR  nitrati*,  aad 
21.11  |KT  cent,  of  iinpiirili<!S,  coiM*ting  rf  fiirthy  matur, 
cli1orid«»  of  poiMsium,  aixl  ol'  sodiom,  milpliatr*,  water,  tu. 

46.  Thi'  nitrates  assayed  in  this  manner  may  be  in  the 
•olid  auie,  or  in  solution ;  ordinarily,  it  is  prejteble  to 
employ  the  nitrate  in  tbc  aolid  Btal«,  but  wbere  great  diffitr- 
encM  of  iM*r  rentage  aie  mis|)«cled  ur  known  to  exiat  in  tlie 
santptes  <■■'  in  the  bulk  of  the  nitre,  and  tbrir  average  value 
U  tv<]u\rvA.  it  is  belter  to  tU^eolve  all  tbe  sampleSi  or  a  laije 
i|uuilily  uf  tlie  btilk.  ua  follow*:— 

47.  UisKilve  1870  grain*  of  tlie  saltpetre  to  be  examined 
in  n  )(bu»<V0Kacl  eapable  of  holding  3U,OtlOgniiiu>-nirasurcof 
WNier,  and  the  mjIuIiou  belnit  efloctrd,  fill  tin-  vessel  up  to 
tbu  30,000  graiii^-inraMm!  vrilh  common  water.  Tbu  bdng 
dome,  traniifer  3,000  grains-meiwnro  therefrom  into  a  fbmk  in 
which  30.8  grains  of  jiianuforte-wire  bare  bt-cii  prvvloualy 
lUaaulved  in  about  15,000  grains  of  conrL-iitmlcd  liydrochlnric 

•dill.     Tilt!  *olulioo  ot  Hba  raVte  ^VmuIA  Im  nddoJ  immvdiotely 
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after  tlic  iron  has  dianppcHrcd  in,  or  been  diuotvcd  by,  the 
bydrochloric  aciil  ;  llm  experuoent  ia  carried  on  in  eveiy 
other  re^pMt  as  n-itli  uitre  in  tli«  solid  or  crrstallixH  aUte, 
for  it  ii  clMr  tltnl  tliv  IIOOU  gntinwineamire  of  tlie  lolution  of 
mll[M'tr«  nboTC  mcniionrd  contain  esnrtl}'  IK.7  grain*  of 
rongh  aaltpctrw,  nntl  ihpnHbri-  it  is  pxnctly  w>  if  the  vxpcri- 
nMnt  were  performed  with  tbut  quantity  of  the  cry»itiUiivd 
mlt.  08  »1iown  l«forp. 

4S.  The  molliuil  of  Mr.  I^elouie  is  exceedingly  acciiracc, 
to  witfaiu  two  or  three  lliouitandllis,  and  the  analysis  may  he 
oonplctcd  in  about  twenty  iuinute«.  But  as  t)ie  ]iro<'e»i  ■• 
altogether  ^ronndnl  on  tlic  oxydisdn^  nclion  of  nitric  ariil,  it 
U  evident  that  if  other  nitmte*,  nitrate  of  wida  for  example, 
were  present,  the  resulle  would,  of  coiirve,  be  quite  erroneous, 
unleaB  an  allowanM  were  made  for  the  proportion  of  the 
nitrate  of  ^odu  nliirh  may  be  eonlained  in  the  samjile  ;  thin 
latter  luilt  cniitaininK  f>2.8  p«r  eent.  of  iiitrir  arid,  whilst 
nitrate  of  potiult  eontaina  only  52.9  per  eeiil.  »f  that  iMiid. 

49.  It  is  cvi<lent  that  thin  proeeM  may  be  applied  to  the 
refVaction  of  pubic  or  Peruvian  nitre  (nitrate  of  soda),  and 
alM  to  the  estimation  of  nitric  acid,  or  of  mixtures  of  sul- 
phuric and  nitric  acids. 

50.  When  pure,  the  solution  of  nitnttc  of  polaah  is  not 
rendered  turl>id,  eitlier  by  solution  of  nitrate  of  Mirer,  or  by 
that  of  nitrate  of  baryta  ;  if  a  turbidn«9S  or  a  precipitate  is 
prodnci-d,  a  chloride  in  present  in  tlic  fir»t,  and  a  Kulphalc  in 
the  second  cms. 


NITKATE  OF  SILVEIt. 

LAPIS   INFEH.VALIS.    LUNAR  CAUSTia 

1.  NitnUc  of  silver  la  the  ntoet  imporUnt  of  (he  salts  of 
atlver,  and  is  gencnxlly  xotd  in  shops  in  the  Aliape  of  roujMl 
■ticka  of  the  sixc  of  a  quill,  and  of  a  |£T<:)\a\\  ot  \i\m^iuAii 
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cdour.  of  ■  tigkteT  shkde  iuiertuU^,  whtcb,  wben  brakes 

I  •xbibii  a  toK-*  of  liiili!  n-ritab,  nilLuing  trota  (hn  uuun. 

^  Porv  nitnir  (if  silver  i»  in  irliite  uthj'dniui  cirjnaiA,  ia  ik 

rfbriB  of  MS-«iilnl  lablm  or  Uun  pkhai,  or  in  rifcht  riiiwibic 

tftfjana  wlun  oUsioed  by  dow  cvapMudon  ;  niiralt.-  uf  siUei 

^  ha>  BO  oalour,  but  il  lus  an  eiln.-ai«ljr  canstic,  liitliT,  mt^allic 

lasts,   \itnlv  <ir  •Urcr  U  very  often  00Matiiiuai«l  I15  mVnrtr 

^  ''itV«''>  "Vra'r  ur  rilvrialf  a^  4«m^  or  ailuttr-TRlml  irtlJi 

Mhtolh  ^'  pn/n*A  MUMliBMa  lo  llie  «)nent  of  unr-UiiH  of  it* 

wtaght.     AivntvUng  lo  MM.  lli-nrj  am!  (luiliourl,  nitrate  d 

tilnr  i*  >xMwi»oaftUr  Klullcrntcd  with  pitnabogo,   and  «ili 

S.  Thme  inpuritiM  nuijr  bo  detected  u  fultows  :— 
3.  Di«olv«  «  poction  of  Umi  nit  in  distilled  waier  and  UN 
with  atniwinia  1  if  llie  liijuor  IwccnniM  blue  or  bluiidi,  it  if  ■ 
tif[a  at  ilip  piv*ruM  of  cupper.  Thi^  tatlvr  ni«ial  is  frrquoillf 
dotcrtnl  in  cuainn^nrial  tulialv  of  ailrer,  ami  i»  due  to  Ifa 
ailrer  ca)(i)a\'Ml  for  making  it,  and  nhii-li  ia  f^enfmlly  allojwl 
witb  ropper,  such  aa  aUver-eoioi  or  jucckh  of  pinte.  Con- 
•idcrii^  tluil  nitrate  of  copper  b  eaaJljr  deooinpoeed  by  the 
lieat  to  which  ih<-  Dttrale  of  mIviy  is  sabnutlnl  in  ruiinf  It 
lur  oaMinx  inio  sticks  tuting  hy  amnumia,  as  abo^c  Mid. 
miKlit  fail  in  prodoeing  a  blno  Hqtior,  sllhoti;;h  cuppn-  ma; 
be  pivM-nt.  Ii  b  tbereforu  better  to  add  nitric  ai-td  to  iIk 
•uliilioii,  nnd  iben  to  teat  bjr  anunonia,  a*  aborc  said.  Uui 
when  copper  b  preaeni  only  iu  rerjr  minute  proportiunii,  tbc 
Uiw  colour  produced  hy  anuuuiiia  may  be  so  faint  a*  not  to 
be  pereeptible  ;  il  is  Ibercforv  bviier  lo  prtvipilati?  all  the 
Hilwr  from  the  solulion  in  tlie  stale  of  cliloride  of  sdlver,  hj 
adding  hir>li'K'i'^''ic  acid  until  a  precipitate  ceaaes  to  be 
formed,  l»>  wparate  the  chloride  of  silver  «  prodovcd  hj 
Ultevin^and  to  tr«t  the  lillrrrd  It^uor  ti}- aotiitiim  offerroc;- 
anide  nf  polaniuiu,  which,  if  copper  be  prr»ent,  wilt  pniduce 
either  a  rvddish-bruwn  catotir,  or  precipitate  iniwluble  in 

Ul^ilrv«Ii1oric  »c-id.     niis  is  I.y  far  the  best  test,  at  least  J^ 

■f  UH'lliltii'  copi>er  maj  be  \\i»w  4«Aen\i^ 
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BnotluT  poriioii  of  ilic  iiilrale  of  silver  un<l«r  exam! Dat ion, 
and  B'liiing  liydixrcbcliluric  nciil,  wbiub  wiil  proJuoe  a  white 
iCurdjr  pre«ipiut«  t  if  a  aliRbt  excess  of  ammonia  rejiasolves 
<tli«  whole  of  llmt  {irecipitule.  die  nitrate  of  !iilv«r  wad  pure  ; 
Ibnt  if,  on  the  ouutrarj',  aii  tusulublu  piirtittn  reimuiis,  il  in 
i«Uorid«  of  lead. 

5.  Tlie  presence  of  lead  aay  a]»o  be  (lelcc1e<!  by  disHolvEDK 
a  portion  of  tlie  nitrate  of  sliver  uu(l«r  exaitiiiiutioii  in  n  large 
qnantily  uf,wal«r,  adding  niuriutiL-  add  in  auffidoiit  quiuittty 
oulj'  (o  precipitate  the  ulrer,  filtering,  aiid  pminng  a  ittrcjun  of 
suiptiurelted  L^itruxeii  through  Iht  $cilut:on,  a  falaclc  pr<«ipi> 
tale  of  sulpliiirL't  of  k-ud  will  th«i  be  prodiicwl.  Copper,  i£j 
pre.<cnl,  would  bi^  pmdjiitaied  dJho  by  xulphurcitlrd  hydrogen  1 
in  the  xtutf.  of  black  xulpliurcC  of  copper,  but  itii  pnwcnce  will 
hnvt-  htwn  iiidjculcd  bnfore  by  the  blii«  colour  iuipnrtnd  to  the 
•olutiiin  byiunQionini. 

B.  Siipponing  both  copper  anil  tr/id  to  be  prc8i:nt  in  thsJ 
•oluiion  of  nitrate  of  silver,  the  qiianlilalivo  dole riui nation  " 
■oaj  be  «Scc^l4'd  a»  follows  ; — DiMolve  a  given  weight  of  the 
niinkte  of  wlver  under  examination  in  a  very  large  quantity 
of  pure  water,  and  add  dilute  kydrocblorie  add  thereto,  with 
eWK,  avoiding  a  large  «xc«ss  of  acid,  for  chloride  of  lead  U 
Una  mlubl«  in  water  wbich  contains  an  exccea  of  acid  than 
^b^piire  watex  ;  warm  the  liquor  a  littl«,  alt  the  uker  will  be 
thus  precipitated  in  the  stat«  of  chloride  of  silver  :  when  it 
IiftM  coniiilctrly  «iib»idcd  and  the  supernatant  liqnor  has  bo- 
come  quite  drar,  it  is  collected  on  a  HUer,  washed  with 
water  .fli;ihtly  ndditicd  with  nitric  acid,  thoroughly  dried,  and 
then  fuipd  in  a  .■iiiuill  porcvluin  crucible.  1 41  grain.i  of  fuxcd 
chloride  of  nil ver  represent  170  grains  of  nitrate  of  silrer,  or, 
in  other  word.i,  L-nt^li  groin  tif  nitrate  of  nlver  operated  upon, 
should  yii-ld  (>.tl4T  grain  of  fuwed  chlonde  of  silver.  'Hie 
ebloridc  of  *ilrer  iliould  not  be  igntte<l  with  tli<'  filter,  the 
latter  shonld  be  scraped  as  cli^an  m  jxiMiblc,  and  tlxw  burnt 
separately  on  the  cover  of  llic  cnwible,  ui<V  Wia  ttatwAnvVra- 
daceJ  into  the  crucible  with  tli«  cbloriiVc. 


tn 
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7.  Ilie  HqiMN'  filtered  from  U>e  prwipital^  cblnride  rf 
silver  •boold  now  b«  trvAtt^  bj  Ntilphuiic  tad,  wliidi  «3i 
produoe  «  predirfUI«  of  sulpbUv  of  Wd  ;  Um  wbol*  tbodl 
tlien  be  eTaponted  fa)  drjriMSa,  the  li«U  bcingr  iiMTMaod  t»- 
<n-anU  the  end,  so  ad  to  expd  Uw  exem  of  sHlpliiirie  laA. 
Water  ia  nunr  pourcil  on  tbi?  dry  Dwsa,  wUch  wiU  rvillasohv 
the  Kulphntt!  of  onjipiT,  bat  wilt  \ean  tbe  aulplmte  of  lad 
ill  on  inHiluble  Mate.  Tlx!  aulpliate  uflnkd  is  tlMo  »»)iM«Ud 
bj  filEtrritig,  nrn;>lird  with  npirils  of  wlue,  or  with  waltf 
acidifivd  with  milpliurifi  acitl,  dried,  and  ignited  In  a  pomlain 
rruvible  wiifaoiii  the  lill<!r,  n-hieh  should  be  bunii  separatdjr 
on  the  coTi-r  of  tbi-  cruciblr,  ai  for  i-hloridt!  of  ailvi-r.  I5S 
KTtin*  of  italphate  «f  Lnd  Kpresenl  1(M  of  lend,  or  166  tl 
nitnte  of  Ind,  or  cacli  jrrain  of  itulphale  of  tc«d  TvprranUt 
0.68287  gnm  of  lead,  or  O.T35fi3  prain  "f  l>rotoxydr  of  li-ml. 
•ad,  mnaeqnrntlr,  1.091  gnun  uf  nttrnltt  of  lead.  It  i*  neldoai. 
Iiaw«>v«r,  that  nitrate  nj'  nilvo'  ooolaim  more  lluui  traces  of 
lead  and  of  copper,  in  which  case,  after  iMvinx  Mcertmincd 
llw  pTRiPiuH'  cif  Ind  bj  anlpbiiric  add,  as  ju-*l  miid.  and  filtrred 
the  1ii(onr  fmm  wkat^^rcr  pr«eipjlate  or  lurbidnnu  whtrli 
this  may  have  prodactsl,  the  Bttcrrd  liqnor  *bo»ld  bo  tnrtcd 
for  copper,  eithar  or  both  by  ammonia  and  fcm)C7anida  of 
potaaoiuin.  Amoionia  proditerit  a  btui:  culinir  :  ffrrocjaiiidc 
of  potaasiiun  a  reddish-brown  prrcipitiitc. 

8.  Admitting,  however,  that  copper  in  pn»cnt  in  ponder- 
able qnantitiefi,  a  solution  of  eaastic  potuth  should  dow  be 
potirrd  iuto  tlm  li<]iior  filtered  from  the  vulphnte  of  lead  pro- 
ducoil,  in  order  to  precipitate  tl»e  oxjAc  of  copper,  and  llie 
whole  is  boitcd.  Whilst  diung  so,  the  hydrate  of  protoxyde 
of  c<>l>per,  ivhii^b  was  a  balky,  bluish  precipitate,  is  tnuia- 
formed,  by  ohulliliun  wiili  the  mti-Htie  jxiiii-ib,  into  n  heovy 
browulHh -block  prewjMtatu,  which  i«  puw  prutoxydn  of  cop- 
per !  it  shouttl  be  eollccloil  on  a  filter,  washed  with  Itnt  water, 
dried,  ignited  with  the  filter  in  n  platinum  criMible,  whit^ 
after  ignition,  should  be  inunodiately  cloMd,  and  wiH^hed  ta 

soon  **  cold,  f^ir  olVierwuB.  «a  MM,tw*fc  oC  wviRht  will  ba 
ItroJur^    "wing  W  w>  abwwpttoo  ot  twAAwt*,     *»4  -A  oet:^ 
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'  cop|i«r  npmntt  9A  nf  nitrnU^  of  coppw.    But,  a>  we  taxA, 
only  tract*  of  ruppcr  arc  onlitariljr  pruwcnt. 

9.  Xilrair  of  potag/i,  ml  (he  ooDtrnry,  in  very  oAcn  met 
with,  on  Wf  »niii,  ill  roriNiilornbli'  (|UiuilUy  in  the  nilralv  ol' 
silrtT  oreomnirr<'i'.     'I'ht  presenco  of  thin  Mill  miiy  by  de- 

Itcclol  by  plnrin^  n  portion  of  the  sii»pr^i-l<-il  nitrulu  upon  u 
pieco  of  chkrmni,  iukI  Itmting  it  ilieretm  before  tlm  blowpipe  ; 
'        dcfllgmtioii  tnkrf  p]nc-i>,  and  if  Ihi;  »pot  on  whidi  tliL-  iiilntl« 
j       cf  tilvrr  va*  ilctliiginilcd,  being  now  wctti'i)  nnd  Ic-,*t(.-il  with 
■  Btrip  of  tumeric  pnptT,  or  of  ntddRncd  litmits  papi7,  tuni» 
tJie  llrM  bn)wiL,  mnd  the  niTonil   bliie,  it  i*  n  »ign  thnt  nitnit« 
^^  of  poluli  WOK  prr-iciit,  the  nlknli  nf  which  luw  t»'Rn  liliemtvd 
^■^  tbe  ilvflng ration.     The  praMncv  of  nitmtc  of  pottwli  msy 
^^nliui  be  recognin'd  by  di«wlving  n  givrn  vroight  of  tJie  sua- 
IMwicd  nitrul'!  of  nlvi:r  in  diiitillrd  water,  Knd  pouring  into 
the  «i>luti<in  ft  ijuiuitity  of  hydrochloric  ncid,  jiint  Buffiuiunt  to 
pTvdpiUte  the  atlvM  in  the  state  of  chloride  of  ftilver,  wtiioli 
WMparated  by  filtering;  the  fliKtred  liquor  abuuld  then  be 
e-TrnjioRilcd  lo  dryitcM,  wliicb  will   leave  as  reaiduum  the 
^^irlHile  of  the  nitrate  of  potash. 

^■t   ICk  Kor  cticitiicd   piirposiM,  th«  presence  of   nitrate  of 

P^BHkdMa  not  gsncrally  interfere  with  the  urubI  re-actiotia 

I     dp Wllrmt  of  ■Itw,  and  potash  may  therefore  be  employed  to 

!      Mporatc  the  copper  in  the  preparation  of  nitrate  of  silver 

from  nlrer  coins  which  is  done-  by  carefully  adding  potash 

to  the  Mlution  of  the  coin  in  nitric  acid,  until  the  precipiliit^ 

Ml  firet  produced,  and  which  was  blu«,  begins  to  turu  brown. 

'Hie  tiqiior  Altered  from  (hat  precipitate  cantains  nothing  el«e 

but  nitrate  of  sllrer  and  nitrate  of  potaflh.     The  principal 

olijection  to  nitrate  of  potash  in  nitrate  i>f  silver,  mild  tu  such, 

^i>  the  unwairaiKable  coat,  jiotaab  birinj-  i»  that  casv  sold  at 

^■^0  price  of  sitter.     Bat  pure  nitrate  of  ailver  b  so  etaHj 

^^repored  by  simple  solution  in  uitrio  acid,  luid  iguitiou  in  a 

cracible,  that  it  Hhuuld  always  be  obtained  pure. 

kll.  llie  aqneoas  solution  of  pure  nitrate  of  iilreraWMVi^Vnb 
Dpleielyprecipitafedli^  dilute  liydrochlunc  Kid,  «o\^wIk<tuv 
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flltntc  being  wiporatrd  to  drjDeM,  or  t  drofv  of  Ibc  filinU 
bring  rraporsted  on  a  strip  of  platinum  foil  *l)ould  leave  an 
rcMiluc!  n-hatover  ;  if  it  docs,  it  i«  «d  iinporitj-. 


NITRATE    OF   SODA. 


KITRE  (CL'BIC). 


1.  Cubic  nitre,  or  Ckili  tabprlrr,  i»  tW.  commercial  aun* 
of  nitnli!  of  m)An  (Na  O.  NO,X  winch  t»  founfl  in  «  ii*ti»e 
alaie,  in  cxlpnsive.iicpmilA,  tindrr  a  lUin  rtratura  of  cU;,  on 
thr  boiinilary  cooAts  brtwceo  Peru  and  Chili.  Niiral*  of 
Boda  tHuug  hjgro«co{nc.  caonot  be  nscd  in  th«  inanul*ciim 
of  gnnpowdM',  but  nitruU'  of  potash  is  som^limM  made  froa 
il,  in  couiitrie*r  where  potonh  in  ehotp,  by  imting  the  nitnte 
lit"  wxia  by  <-nrbDiiat«  oif  potash  (Na  O,  No*  +  KO,  CO,  = 
Na  0,  CO,  +  KO,  NO.),  that  b  to  say,  the  potwh  of  the 
earbonatc  of  potash  combineti  wlih  tho  nitrie  add  of  the 
nitrate  of  soda,  and  the  Mda  of  the  nitrate  of  Mda  eombina 
with  tho  carbonic  autd  of  the  (-nrhonate  of  potash,  which  ibu 
bocumes  carbooalc  of  trndn  ;  thr  rarbuiuile  of  polasli  be«anw* 
therefure  otrbonalc  ofroiln,  and  the  nitrate  of  ^da  bccoiBM 
nitrate  i>f  pnitoah.  Or,  in^teail  of  cnrltonntc of  putuali,  chlorilk 
of  potaAsiuin  i.i  fivqiicnlJy  used  for  the  lamc  purpoM'.  The 
Dilra(«  of  ioda  and  the  chloride  of  HHlJuin  h«utfi  first  dLuolved 
ill  builin;;  water,  nnd  mixed  together  in  proper  proportiooai 
ehloridu  of  Midium,  being  tho  IcM  soluble  Kolt,  falls  Srst,  nail 
oitnito  of  pota«h  remains  in  the  liqgor,  IVom  wUeh  it  u 
depodit^  in  crystals  in  cooling.  Tlic  principal  iiiw  of  nitrate 
of  ftotia,  however,  iit  fur  tlie  manufacture  of  iiili'ic  Mid,  by 
docompudiDK  it  with  nulpburic  acid,  and  as  a  souroe  of  nitric 
acid  in  tho  manufiu!liii'Q  of  sulphuric  acid.  This  salt  id  abo 
employed  an  manure,  fcc. 

2.  Tho  uitratc  of  aoda  of  cuninic-"-"  is  in«t  with  ia  the 


NITRIC  .KCID.  413 

form  of  a  romst,  dirty,  lirownUh  miwit,  noiiUuninft,  vrlien  nul 
aduIlL-r«t<-d,  grnrrally  tiiore  ihitii  95  per  c«ut.  of  llic  Mlt,  iui<l 
frequi^iitly  only  n  mure  fraction  «fchIuriiiL'»f.'(Dilium  or  other 
iiupurilii's. 

3.  The  mmlr.  of  iLtrprlnining  the  pomincrciiil  vnluc  of 
nitrulc  of  HQilu  ii>  cxitctly  tlii;  Muno  an  for  aitrutv  of  [wtiuh, 
to  wliicli  the  rvodcr  i»  n^furrud. 


NITRE.— See  XilrateofFotask 


NITRE  (CITBIC)— See  NUrale  «/*  Snda, 


NITRIC  ACID. 

AZOTH:  ACIO— AQUAt-ORTIS. 

1.  Nitric  ai-iil  U  a  compouod  of  nitrogen  and  oxygvn 
(NOj),  whipb  bus  Iievur  yd  bei-ii  oblainedy'/re  in  th«  nnhy- 
drouii  or  dry  .ituti-.  The  ioi;u<t  euuci-utrutcd  ncid  contains 
still  N  per  cunt,  of  water.  Tli«  density  of  nitric  ucid 
ditninishiw  in  proportion  to  itjt  ntato  i>f  dilution. 

2.  'i'hc  spci^ific  gravity  iif  conmiercJal  nilrii;  actfl  i*  (tcoe- 
raily  1-31,  but  it  is  somctiiiK'N  met  with  il*  liigli  as  l.ftlSi 
which  corresponds  to  8'^.7  [Xir  ceM.  of  mat  acid,  in  which 
■(al«  it  id  a  colourless  liquid,  of  a  strong,  disagreeable,  sufltc 
catiiif;  odour  ;  its  taste  is  excessively  acid  and  corroBire  i  it 
omits  wliite,  irrilating  rumee  in  the  air,  bul  nliui  diluted 
it  dov:>  not  funic  ;  it  rapidly  destroys  organic  *ub»t«aMB,  and 
atiunx  tliitm  yi^Uuw.  Tli«  comnierdal  coneentnted  add  has 
generally  a  yi-Uowidb  colour.  When  the  acid  is  known  lo 
be  pure,  which  muy  be  ascertained  as  describi-d  fuTthcr  ou, 
its  strenjitli  may  be  deicnnined  1>y  taking  its  specific  gravity. 
The  following  table  by  Dr.  Ure,  shows  the  strength  of  the 
acid  txHTc^ponditig  with  itd  density. 
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l.l4«U 
AsM 
H  IW. 

ibH«l 

dnrUr. 

'US' 

AM 

1 

IJOM 

1*0 

7».roo 

1.394T 

60 

39JI&3 
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» 
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43 

39.0S1 

^^1 

I.WCO 
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78.10* 

IMU 

48 

38j£tt 

^^1 

I^MO 

37 

77  JOS 

lXt& 

4T 

37.439 

^^1 

1.4910 

M 

;<JI3 

I.!OU 

4< 

36.833 

^H 

l.4eB0 

33 

75JI5 

1.3844 

48 

U4B3 

^H 

I.48S0 

Si 

T4  9I8 

l.UO 

44 

33.083 

^^ 

I.4BW 

93 

74.  »1 

13328 

43 
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I.(l9« 

»1 

T3J24 

1.34C2 

43 

33.474 

I.4TS* 

91 

7t53r 

1,S4«S 

41 

82.677 

1.473* 

90 

71.780 

1.9341 

40 

31.880 

I.47M 

39 

7*.HS 

i.3in 

» 

81.083 

].4<7« 

BU 

7«.1»« 

I.«1S 

38 

M.3B0 

^H 

1.4«(0 

87 

a*J38 

1.4lt8 

>7 

?9  4S» 

^B 

U600 

B« 

08.641 

ISOOi 

38 

98493 

^H 

|.u;a 

BS 

6J.74S 

1.3010 

86 

37.893 

^H 

l.4UI> 

B4 

WM* 

1.1368 

84 

27.098 

^H 

I.4U0 

S3 

66.i«a 

1.1896 

33 

36.301 

^1 

i.44sa 

83 

CS.3M 

1.1833 

83 

2S.304 

^H 

M4H 

81 

64.357 

1.1770 

SI 

34.707 

^^ 

MIU 

n 

S3.7M 

1.1709 

80 

33J0a 

^H 

1.4US 

T» 

C9.9eS 

1.1618 

S» 

33.1)3 

^1 

1.4306 

78 

6^.16* 

I.UB7 

Tt 

33.310 

^1 

1.42Gf 

71 

«l.3<9 

i.isac 

« 

3>Jil9 

^H 

MXIS 

7* 

«o.a;3 

1.1 486 

7» 

2».7-23 

^^ 

Ul*> 

7S 

G9.77fi 

I.IM3 

33 

I9.MS 

^H 

I.4t4T 

74 

SB.978 

1.1343 

34 

19.128 

^H 

UIM 

13 

38.131 

l.l£BC 

S8 

laui 

^1 

1.4065 

72 

asu 

I.liW 

33 

17J^4 

^K 

U033 

71 

UMft 

1.1188 

SI 

10-737 

^H 

l^iS 

TO 

36.73« 

I.IIOB 

« 

16.M0 

^^ 

l^4t 

s» 

34.933 

t.lOSI 

13 

1&.I4S 

^H 

1.3M3 

fH 

34. 136 

I.P903 

18 

l«.3l« 

^H 

ijesa 

67 

S34«» 

1.0933 

17 

13.^B 

^H 

IJT>S 

«6 

33.003 

I.0B78 

16 

12.743 

^H 

I.WW 

M 

61.803 

1.0831 

13 

lt.933 

^^ 

I.n8i 

64 

M.OCB 

1.073* 

H 

11.133 

^B 

I.M3II 

63 

30.911 

IJ>7«B 

IS 

10.361 

^H 

1.3479 

63 

43.414 

l.0«»l 

11 

9Mi 

^B 

I.U-J9 

61 

4a.ei7 

I.WIit 

n 

«.7<7 

^H 

1.3477 

60 

47.820 

IJ»4« 

10 

7.*7« 

^H 

).S43T 

S9 

47-OW 

I.IH8S 

9 

7,173 

^H 

)J>7« 

it 

lli.3:2l!i 

1.0430 

8 

6  374 

^H 

l.&ttl 

i7 

43.4-Jft 

1.0373 

7 

JLlTS 

^1 

i.i-m 

M 

44.633 

I.4S30 

6 

4.783 

^^ 

1.3318 

A3 

43.B3& 

ijniij 

» 

3.983 

^H 

UUS 

34 

43.038 

1.0313 

4 

3.188 

^1 

1.1110 

S3 

42.341 

I.OIU 

3 

2Jt»l 

^H 

I.MAS 

A3 

41.444 

i.oioe 

2 

U94 

L 

1.3001 

SI 

40.647 

I.0M3 

1 

8^787 

fli 

L. 
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3.  The  specilto  graviiy  uf  tiiu-lc  mdd  it  rerj  ofVen  artiit- 
ciullf  angni«otc«l  bjr  diswlviitg  nitralr-  of  potash  ia  it ;  Uuc 
■opiriflticxiiuii.  liowe\'«r.  is  very  i-finily  dclcct<]>I  by  cvA(><inLtiR^ 
tlie  maA,  wbi-n  ihc.  nilrsti;  ta  mliU-d  will  Im  Ivll  kiriiinil.  tliil 
llu:  Ldt  irnjr  of  itsiM^rliuniiig  the  real  Taliti;  of  nitric  Hcid  is 
by  iktcnniniiig  itH  xntiiratitig  powor,  as  lias  ticcMi  iDdicat^Ml  in 
tlM!  articli!  on  acidinmtry. 

4.  Tha  tiiiric  acid  of  commarce  is  ordinarily  contaminated 
liy  sutphurK  and  kgdroekloric  aeidt,  or  by  cAlmne  or  «Mo- 
ride*. 

5.  The  pr««pnce  of  iulphuric  acid  u  detected  by  diluiiag 
a  portion  of  tlic  nitric  a«id  n-ith  pure  water,  and  adding  a 
aolalion  <if  nitrate  of  baryta  ;  if  this  prodoccs  a  white  pre- 
cipitatc,  insoluble  in  wnl«r,  in  acida,  and  likewise  in  anuno 
nia,  it  is  sulphate  of  baryin,  an<l  it  indicator,  of  course,  the 
presence  otfutpAurie  acid.  If  the  preci|)itate  U  in  pondfmbk 
qiuuilitie»,  it  should  be  first  boiled  with  tli«  ac:id  U<|uor  iu 
wliick  it  lias  been  produced,  allowed  to  weltl^,  filK-ml, 
washed,  dried,  Ignited,  and  wrigbin).  1 17  grain*  «f  siilphatr 
of  iMryla  repnaeiit  40  of  dry  .Milphuric  acid,  or  each  grain 
of  inilpbnte  of  biiryla  rcpr<»cnta  0.3436H  grain  of  dry  sul* 
pliuric  acid. 

6>  Tlic  pnwcDce  of  ehiorint,  or  of  eUorides,  or  of  hj/dro- 
ekiorie  acid,  i*  detoclcd  by  diluting  the  nitric  acid  with  pure 
water,  and  adding  a  solution  of  nitmte  of  HTcr.  If  a  wliire, 
curdy  precipilntcjor  nn  opaline  tingc^or  turbidness  is  produced, 
insoluble  in  nitric  acid,  bat  which  immediately  di:>Dpr<-arK 
by  pouring  an  oxccas  of  anunonia,  and  re-ai>[)can  by  adiUiig 
an  excess  of  acid,  it  ia  chloride  of  silver  i  in  which  eojt  the 
acid  Kfjuor  should  be  moderately  lieatwl,  in  order  to  promote 
the  Beltling  of  the  precipitate,  wluch  may  llucu  be  colleeted 
on  a  filter,  m  muuII  aa  ixjmibli^  u-aslic4l,  and  carefully  driixl. 
It  should  ibeci  be  ititroduoed  into  a  counierpubeil  jKirceloin 
ct-ueibk  i  tlw  filler,  being  acniped  dem,  b  tlien  burnt  upon 
tlie  cwrer  of  tli«  crucible  and  tbo  a*lies  are  added  Ig  tbe  piv 
ctpitate  in  tbe  crucible  ;  lli«  nuB*  ia  tlten  fused,  and  after 
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cooling,  it  is  woigfacd.  145  grftins  cf  chloridn  of  nlver  tv 
preaeni  36  gruns  of  cMorinei  or  37  gndn>  of  hydrMUoric 
ncid  i  or  «»ch  grain  of  fuanl  cbIori<li>  of  tHrmr  itixwul* 
0.24729  gr»iu  of  chlorine,  or  0.25427  grain  of  hydrocUcne 
ttcU. 

7.  Before  uedng  the  acid,  ts  just  Mid,  do  not  oout  In 
dilute  it  witb  tbree  or  four  limes  its  bulk  of  distilled  waler, 
for  ulberwiM  m  prcdpitato  would  be  produced,  bat  wUcb 
in  mxliiii;;  eUe  llian  nitnte  of  b&iyla  and  nitiwto  of  nlifffi 
which  migbt  simulalc  tbe  proence  of  salpburio  acid  and  of 
cUorine.  Sadi  precipitaies,  howerer,  innwdijitely  dlaappcsr 
by  ui  addiUon  of  water. 

B.  Vfhva  nitrk  acid  oont^ns  Ixed  mibettiiieea^  Utay  are 
easilj  detectod  b;  evaporating  a  small  qnanlity  of  ibe  add 
in  a  walcfa-gUua  or  small  capsule,  in  wtiidi  emv  a  fixed  nad- 
doum  will  be  Icit  Pure  nitric  acid  is  unlir«ly  volatilitablt 
bj  beat. 

9.  Impure  nitric  acid  cnn  alwajv  be  nully  purified  hjradd- 
Dg  to  it  a  8uflici<rnt  qiinnlily  of  tiitrale  of  tilrcr,  in  order  to 
jpitatc  ibc  chlorine  and  Kulpburic  nod.  deouiling  the  acid 
llie  pr^cipilatM  |>rodncrd,  and  distilling  it  in  a  ^ul- 
r«lort  and  glasd- receiver,  taking  caro  not  to  luc  eitlicr  luto  or 
cork.  If  done  with  care,  and  at  a  modento  beat,  tiie  aciil 
which  |iiwM«  ov«r  id  perfedlj  whit«. 


NITRIC  OXYDE  OF  MEKCUKY-— Sec  /Vroaytfc  ^ 

Mercury. 


on-s. 


I.  Th(w  are  two  kinds  of  oil*. — Thejijeed  oUt.  wkicb,  e 
thoir  Dame  iiiiplieis  do  not  sensibly  evaporate  at  tho  ordinary 
tempcniture,  and  which  du  not  distil  ut  tlic  Icmpcrattire  tS 
boiling  water)  such  oiU  lutve  oalf  a  faint  otlonr,  similar  lo 
tAat  of  Ibc  substaooes  from  which  they  bavc  bcon  extracted. 
And  liore  scarcely  anj  Wato,  a,\  \«wtv  ■«>«:.■&  ^wJa.    tWt 
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grnity  i«  '(^ss  thnn  water,  and  r»ngc»  bcWeen  (X9I3  and 
0.986.  The;  permftncnlly  stnin  paper,  and  render  il  trauit- 
lacid.  t'otafile,  or  tumtial  oiU,  whm  distillMl  wilti  water. 
p«Ns  over  at  212",  or  when  diMilled  hj  tlu-maelres,  at  or 
under  320"  Fahr.,  tliej  haro  a  eanstie,  liot,  acrid  ta^lc,  aiid 
aromatic  odour  :  their  B|K<cific  graTil}'  ran^ea  between  OJ447 
and  1.096. 

2,  Fixed  Oils,— According  to  Mr.  Heidenrelcfa,  of  8lt»»* 
bnrg.  the  purity  uf  th«  fixed  oils  of  coinmeroe  may  be  ap> 
proximntively  deu-rntined,  and  the  ulmixture  of  cliuaper  oUn 
detected,  in  tlie  fi>Uuwiii;;  muuncr : — 

I".  By  ol/ierrutg  ttie  jtccHliar  odourof  tAe  oil  tPhtM jffntly 
Araled. 

For  this  purpose,  a  few  drop*  of  the  oil  under  exami- 
nation RhoiiM  be  poured  in  a  small  porevlain  or  plaliuuni 
capsulB,  and  exposed  to  th«  best  of  a  spirit-lamp.  Thr 
odour  which  is  evolved,  tmnieflintely  suggests  tiiat  of  the 
plant  or  of  the  animal  from  whieli  it  has  been  oblaineil,  and 
tbis  characteristic  is  valuable,  more  es|>eeially  if  ubMrTeJ  iii 
conjuuctiuD  wilb  the  f^enuine  oil.  and  furnishes  accurate  in- 
dii^alioDB  of  (lie  preaeoee  of  Uiiseed-oil,  whale-oil,  tniu>oil, 
or  rape-oil,  hi  any  intxlurt;.  M.  Peuot,  bowever,  ub-M-rvni, 
that  the  odour  of  tlie  oil  is  ooi  always  a  safe  crilorton, 
nioce  ait  oil  of  the  saaw.  fruit,  or  nut,  1iil>  nut  always  the 
•ome  odour.  This  is  tspechiUy  tbu  caae  with  olive-oil,  the 
odour  of  wbirh  diffitn  accordioK  to  the  different  places 
where  it  lijks  Ix-en  grown.  The  muuc  in  the  case  with  other 
oili,  if  cold  drawD,  or  if  cxpruwcd  under  the  influenee  of 
licut. 

2".  Ry  ikc  aetitm  of  ainemCrnlat  tulpAuric  acid. 

"  By  mixing  a  small  quantity  of  concenlmted  sulphuric 
acid  with  Home  oil  (in  proportion  of  about  1  or  2  part*  of 
\e  former  to  100  parta  of  oil),  very  inleiwe  actioD  immi 

I  5 
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OIU. 
■Uly  ensuen,  ifae  tcmporMura  incraiMS,  and  the  mixtun  hr- 

"  A  pl>t«  of  white  gUn  heing  Uid  over  a  ilK«t  of  wluu 
|M]>er,  ir  we  place  «n  tbo  ronDcr  from  10  to  I  <  drofu  of  oil, 
Mid  tbeu  add  thereto  ooe  stnnll  drop  of  aulphoric  aciil 
of  66*  •-  1  -632  spe«dflc  imvity,  »  coloar  will  tooo  he  pro- 
duced without  stirring,  differing  lurordiDg  lo  the  oil  em- 

"  In  tl>e  ewe  of  rape-oil,  there  will  gntdaall^  forn),  u  * 
certain  diftanee  from  the  drop  of  sulphuric  acid,  «  (crecniah- 
blue  rfnf ;  wlulst  towards  the  centre,  where  tk«  aetkn  i* 
morn  violent,  tight  Tellow-browo  sircaka  amy  be  ohMrred. 

"  The  fxpTfurd  oil  of  I4ark  muttard-teed  tikcwUc  a>- 
saaMM  B  tini^v  of  bluidh-grcen :  but  the  qiumlitj  oj'  oil  must, 
in  thifi  COM.',  he  iucreaiicd  to  25  or  30  drofxt. 

"  In  traiit'oii,  ohloincd  Iroui  tlie  whale  or  •tock-Ash,  a  nrf 
IMeutiar  raotioD  occur*,  conuncncing  at  tlwi  c«ntre  and  u- 
twtdiwg  t«  the  oataiilc,  whilst  a  red  colonr  is  obmared. 
which  grown  more  and  n>o«<e  vivid,  until  aAcr  ten  or  fiftett 
ninutes,  when  the  margin  aanunes  a  violet  tinge,  wtiich,  is 
the  COUTM  of  ahout  two  hour^  bccoiuce  unirorai  thronghoal 
tlw  mixture. 

■■  0/(i<e-«/  iitdantly  OMtiunn  n  pale  yellow  colour,  which 
Dftcrwanlit  heeome*  yellowish -green. 

"  In  poppg-tiil,  and  that  obtained  from  sweet  abnondf, 
tli«  colour  approaches  to  that  of  the  greenfinch,  and  tSUf 
vrards  becomes  of  a  dead  yellow  hue. 

"In  lituttd-oU,  a  drop  of  acid  produces  a  beuutJfiil  dark 
brownitdi-red  web,  which  is  gradually  coBvertcd  into  a 
brownifh  bhkck. 

"  TaJlow^l  (calletl  by  the  trade  oleic  acid^  is  rendered 
hrowD. 

"If,  instead  of  nlkiwini;  the  sulphuric  acid  to  act  on  the 
odl  undinlurbcd,  botli  fluids  be  stirred  up  with  a  glan-iod 
after  adding  tlie  dn^  of  sulphuric  acid,  the  iihenomenameit- 
tfOflcd  Appear  in  diffescivt  order. 
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"Rapt-oil  ihwi  ■wumi'ii  a  tiiiilorDi  brown  colour,  with* 
out  a  lingi'.  of  trd  ;  nnd  if,  instrjiil  i<f  one  ilrtip  tif  iiciil,  five 
or  six  Atv  Ml<icil,  and  mixMl  with  lliti  oil,  thu  whnle  miiM  b«- 
COmf«  of  a  (Imd  brown>rcil  colour,  ont  v«iy  inteasc,  niuaininic 
graen  only  on  the  edgeft. 

"  Hj  doubling  or  trabliiig  the  cxprewtcd  oil  of  blnck  inn». 
tard  seed,  ihe  (luantity  t««lri]  gives  risp  to  n  simitiir  artioii, 
will)  the  exception  that  the  colour  is  somewliat  Ic^s  bright. 

"■Train-oil  instantly  ass umejs  when  stirred,  a  lively  brown- 
red  colour,  wldcU  fiimlljr  passes  to  dark  brown  and  violet, 
wittiout  a  hu«  of  \Rrwa.  If  mix«d  with  five  or  ^x  drops  of 
aoid.  the  colour  ia  niuuh  more  iat«utie,  and  tbe  violet  colour 
sooner  appears. 

"  Seal-oil  aaaumea  a  yellow  tab -gray  colour.  If,  however, 
"tiur^  drO]>ii  of  oil  are  laken  iiistoad  of  leu,  a  colour  iilightly 
^MtnaeluDg  to  gn-ui>bluc  also  appears  *o  that  one  drop 
more  cbangea  it  into  gray.  On  the  odditiuH  of  fivn  or  six 
drops  of  add,  St  receirt^i  •  livtdy  orunjtv-yellow  tint. 

"  The  uiln  from  tbo  olive,  p«ppy,  and  Mweet  almonds,  all 
aMume  n  yi-llnw  colour,  more  or  Xt-is  dingy  or  gray ;  and  by 
the  additivo  of  mure  acid,  tbe  action  is  rendered  far  nor« 
riolent 

"  If  linttrd'oit  is  stirred  with  th«  rod,  as  before  meo- 
tionrd,  a  browmsli -black  lump  forms,  and  by  adding  five 
or  six  drops  of  acid,  the  whole  forms  a  resinous,  black,  and 
ponist«at  mass.  It  is  true  that  all  other  oils  likewUe  be- 
eoine  plaatio  by  tfao  addition  of  greater  w  siotUler  quaniittoi 
of  acid  i  none,  however,  to  a  similar  degree^  and  willi  a 
eolour  so  black,  as  Unseed  oil.  The  oil  obtained  frma  tallow 
■aaunea  a  dark,  diriy  brown  colour,  whteb  doea  not  vary  in 
tint  by  the  addition  of  more  m^id. 

"  In  tmde,  it  «-1<1odi  occurs  that  a  better  oil  is  mixed  witli 
an  inferior  one.  Oil  of  almonds,  oliv«B,  and  codfisli-<Hl,  will, 
tfaevefore,  never  be  used  for  adulterating  rape^,  but  pro- 
bably Irun,  or,  perhaps,  Hnseed-oil,  and  soinetimes  poppy 
oil.     If  we  are  ied,  therefore,  by  tbc  odour,  to  ioCec  «&  «&vi.V- 


met  wilb  ■ 
it  b  tmmmmif  much  dfw  , 

band  In  hare  been  whdte- 


"Tlw  nliiliKmioa  ky 

■—■will   flf»^ 

IkM  llM  lellar.  I*  tfce 
wMdM  (WNh  ind  rape  aO 
ratal  with  |>"ppr  an.  In  tkb  caae  tfca  mIobt  pmdtwed  ■■ 
nr«  *nrr  «llj(lil  Muiih-gTMo,  ^tpitiaekiBg  MMK-wluU  to  7«l- 
Ihw ,  Inii  iiiH  aollli'li'tilly  iJinliDet  tu  siltiui  of  ui  infennoe  bdng 
dnwM,  ««  (ii  IliK  MtliiltiTfttioEi,  with  perr<«t  ceruinty.  la 
•adb  aa«M  llin  •|wr-llk  KntvUjr  of  butli  oiU  nuut  be  rawiwJ 
M  the  •oU  iiili(ii-luii  (<iT  iilriilifyiog  ibein. 

"  h  liaa  Iwaa  wmurUHJ  tbat  tdlow-oU  has  KvonU  tiam 
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been  mixed  at  Paris  wtlli  ntpMced-oil :  beddM  l&e  bromdali 
liolour  pmdufli'il  by  Nulpliuric  nciil,  tin-  tiJIowy  Mtncll,  thp 
brown  colour,  the  ncid  re-iK^tion,  and  Imt  although  not  kast, 
its  density,  which  is  less  than  any  other  of  the  fixed  oils, 
arn  "iich  itccisivc  chnractiristioi,  that  wp  rniigt  he  blind  in- 
_^ix:<],  if  wc  do  not  institnlly  discover  this  iVuiiil." 

4.  Instead  of  10  or  15  drops  ot'  oil  M.  renot  direoia  (u 
nploj  20  drops,  8«j. 

"  M.  Penot,  ill  a  report  on  lh«  nr<H*<linK  rfnenrthea  of  M. 
cideiirckb,  modv  in  tliu  niunu  uf  thu  trhciriiciil  ComUr  dx  fa 
Sociiti  IndustrielU  dc  Mii/ilhauiirn,  mulct!*  the  following  ad- 
ditionu]  remarks  to  ihi-  thn-ri  nicims  siiggi'Xtcd  hy  M.  Held- 
jmrcich,  for  diseovcring  the  ndiilt' rntion  of  oils. ' 

■  I.  As  regards  the  detection  of  mlullerniion  by  the  odmir 
'an  oil,  it  must  be  nbscrrrd,  that  the  :>nine  oil — that  is  to 
I  way,  u»  1)11  of  the  snmo  fruit  or  nut — has  not  alwrayn  ttic 
ituu  oiliiur.  This  is  c.'^pecinlly  tlic  case  with  olive-oil  ;  ttie 
dour  of  wljieh  difTors  according  to  the  diRi^rent  pliiecs  wh«re 
it  hait  btM.-n  Krown.  The  same  la  the  caso  wttli  other  oils,  if 
oJd  druwn,  or  cxpri-.isi'd  iindrr  the  infliicnri-  of  heal. 

"  2.  lii/  thr  arCion  of  lulpliHric  acid. — M.  I'ennt  directs  ns  to 
«'mploy  20  drops  of  oil,  which  he  place-S  oil  cajMules  of  white 
jHirniduin.  I  Ic  likewise  fonnil  that  cvory  diir<:rKnt  kind  of  oil 
indicated  udiflprcntre-Retion,  which,  lKiwi:v<!r,did  not  entirely 
agree  with  the  results  ohtiiincd  hy  M.  Heidenreirh.  Besides 
this,  M.  Pisiot  employed  u  saturiited  solution  of  chronintc  of  pot- 
■ali  in  sulphuric  Mid,  always  in  the  projiortion  of  1  drop  to  20 
drops  of  oil,  wliieb  wc-.ro  stirred  together.  Thcr  following  table 
show*  lli«  difii-renec  of  the  re-Mitioiis  jiroduccd  by  both  r«- 
■gsatt  on  twenty  different  kinds  of  oil.  It  is,  however,  neces* 
■afy,  in  i>rder  to  insure  greater  certainty,  thai  we  slKwild  first 
eompar*;  the  ctfects  of  theta  nn  a  pure  oil,  when  auy  nil  is  sus- 
pcctcd  of  having  bocn  adulterated,  unce  it  U  dUGcalt  to  re* 
mcniber  pr«ciiiely  tlie  colours  produced  by  re-agents  and  still 
jBore  difficult  to  convey  such  a  definition  as  will  be  untilcntood 
every  one. 
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ACTIOS  OP  ONE  DROP  OP  THE  BE-AGENT  OS  TWKSTY 
DROI'S  OP  OIL. 


>«ii*.ii.  tm 


oti 


VW*Vt    mk' 


at 
Whilt  iniUiill  . 


ItaMbh  itirt*  wt(b,H*ddM*-l*v«B., 
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•n  laam  vimi.1 
imn  MBAU  IviDi^  i'rv«blBltJtn 


.U.._ 


—  T>ll«  null  oBiiaMa 

iTtllPw  I— n  >My«  (■  ■ 

br  ibt  (luWH. 

LltW  tOlB-ail  '{■Wt'Hd ^..^..lOtrt-fHl— ..... ..n*A  nd. 

LlBMHl-slIlhini  thrlluinUtih-lavwiilBBiVniBili  Uint"  BnvD   maU  1aiii|a  a 

I    mapif  fKia4.!    u    ■!«»•    ulmlia 
{  ,    (inmA 

lUMUb.bimii,  las  CMifd  brawa  an  ■ilkawk  aaall  Imhw  <•  i 
duknloBnd.       |    (nntnont.       j    pwi»d  aalain4  (na 
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•loU. 
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iwaU 


Dlrtf-lcvmi Mil* 


Hi*** 


Unmlifa 
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"  Bjr  peraring  Hut  tabic,  M.  I'r-nnt  roiitinai^  it  wiU  be  ob- 
(WTvcii  that  the  WHWC  oil  dws  not,  nnilrr  all  circumittuncna, 
yM>l(l  prf«;i»l^Ir  similnr  results  with  the  camn  n'-ngwit.  Tliis 
dcpnndu  on  the  plnco  of  their  growth,  llwiir  np-,  nnil  tin- 
mnnncr  ol*  prrsfing.  If,  however,  any  oil  be  «xiimini'ri  c<>m- 
parnlivcl}' withft  perfectly  pure  one,  tlw;  proof  of  adulteration 
may  be  rcmicrcd,  if  noc  ccrtMti,  at  Ie«l  probable,  by  noting 
the  (iifferrnc*.  Thus  I  obtained,  by  adding  1  part  of  cither 
whale-train  or  linseed-oil,  or  oleic  oU,  to  10  porta  of  rape^eed- 
oil,  the  foUoiring  results  ; — 


. 


KuuaflteOIta 


■klMaln. 
Ua—tt  all. 


BUMMlUlll     MUl 


■lu]|kbiirlr  AeLd, 


VHh  npa  Hid  (■!! 
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BruWTilab-olifA 
tnirnnluiini... 
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««1*Ml«f     


small  TtMltk  lurni* 
uD  ■  pw  grwud. 

^mMii   ■nj  muro   Ofl- 
bBTDiia  r*d   innpa 

on  4  TTPTdArk-gPHIl 

groond. 
Bntll  bE^wniab  InmiH 
Eta  UL  DUr*-«al(nr*4 

gKlUPtf. 


^^«pmi 


"Th<!  nil u Iteration  being  avertaiQed  as  faras  is  poesible, 
the  oil  is  then  tested  by  endeiivouring  to  discorer  the  adnl- 
t«rating  oil,  cither  by  re-ageuti<,  or  by  iLh  odour  urben  gently 
heated,  as  beforv  dcnuribed.  This  having  been  found  out, 
small  quantities  of  the  susi)ecled  oil  uri'  uddt^Jto  u  perfcintly 
pure  oil  of  tltu  kind  under  exauunatiim.  Kvt-ry  mixtun;  is 
tben  tuiti-d  by  (be  re-agonta,  until  precisely  similur  rciiultM 
arc  (ibtatiied  as  those  yielded  by  the  oil  under  extuuinntion. 
ThiiK  the  prui>ortions  of  Uie  two  mixed  oils  will  bu  diiHW 
vcred  by  approximation. 

S.  "  The  detmiy  •/or/*.— Erery  oti  supposed  to  MOM  from 
tbc  tmrni-  plant,  or  the  same  animal,  has  its  peculiar  density, 
which,  at  the  sunx-  tcinpvrnluri^  novor  can  deriate  more  tluui 
le  few  Uwusundttui. 
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■*  This  density  is,  in  nib  hiUwtrtovxominoil,  between  Os^ 
fullow-oU]  witi  QSt$  [cttslvr-oil — RtdniiitKali  ;  wktvr,  m 
IS*  C.  s  69°  P-  tal(«n  as  unit^.  TKiji  nnswcra,  on  the  e**- 
trigntip  klcahnlmcltv  of  Gftj  LoMac,  to  tli«  densitii-*  frnm  \ht 
66lb  decree  l«  tlu!  34tli.  For  gn-ati^r  ]ter»picuitr  I  lun 
kiUril  the  tnhlc  Mrnin^l  by  Schubler,  tOK^hcr  with  ibe 
degrees  of  Gajr  I.iuMica  ulcoholmeter.  Wc  deenied  it  be*l 
to  add  tbr  UitiM-,  xince  it  i*  verjr  gcnrrtltj  nsed.  ud  mtm 
employing  othrr  instrnnuintfL  It  \*  onljr  nrorstuy  to  procan 
*  BCalOi  tiK!  d*^mc«  of  which  arr  at  proper  disMaco- 
Beridt*  tbis  nn  oil-balkncc  couhl  KonXy  bi;  nminged,  ob  the 
«inc  principle',  h^r  placing,  at  the  trtitprraturc  of  15*  ^59^ 
F.,  tliv  number  0.970  m  the  p.xtmur  point  at  ooo  end  of  tb« 
»ca1c%  or  a  little  liightr  than  the  dengitjr  of  eastor-oil.  and 
for  tlifi  cxircnw  licn^ity  i>f  <)liac  arid  .900,  and  dividing  tbe 
intorTols  bclwfcn  th<w:  into  70  di^rrcs,  in  nucb  a  manov 
that  each  degrw  anivrcr*  to  a  thousandth  port  ou  the  uHe 
of  densities. 
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TABLE  OP  THE  SPECIFIC  GRAVITY  OF  SOME  OILS, 


KADIt, 

IMmM  BQ 

BMar. 

l'I>*)lM'l 

i>lJ-UIW(«. 

'  0.S343 

O.iOUT 
0.91111 

o,s.v> 

0.!I-J3 

0.91S 

0JS3 
0JUt5 

ojna 

Ml 

50 
3.1} 

3-2  M  3S 
31  lo  33 

•*3  to  30 

l>Dt(H-Qil  (oimilini:)  * 

(,i|«Hf -oil  _..,.,  „,.„,„ >■,,■>„ 

Oil  <if  unect  tltaoniit _, 

K'niiwrd-oil .„„ 

"  By  cxflTDuiiiig  iliis  (able,  we  End,  us  rvgiirilB  tte  different 
corem«rcial  oib,  esperiaUy  ih(M<-  cuintnoiilv  uned  fur  adutte- 
ration,  ao  obvious  d)ir«ri!ii(^<-  of  itcn-iity:  ibun,  fur  iii^ance, 
tbe  diSfarent  rapeseed-oiU  weigh  ut  15'  Iwlwcon  6()J  uiid  HCT 
■ceording  to  tli«  akoholmeter,  wliilxl  bccch-nut-oil  wciglti 
56°  1  fisli  (nun,  SSf  ;  pi>|tpy-oiI,  .55^°;  di-ttir-oil  (umnflino), 
54f ;  and  lina«ed-oi],  50°.  In  cnsL-s,  llicrefori',  in  wliii-li  rupe- 
wed-oil  indicated  Icm  than  60*,  it  mijclit  bo  iufurred  with 
certainty  ibat  it  Lad  been  mixed  willi  another  oil.  The  same 
would  be  tbe  ca*e  with  olive  oil,  if  indicating  more  or  IfM 
titan  56^*.  It  ix  true  tliat  the  knowltnlxu  uf  tli«  density  of 
an  oJI  docN  not  prcciiurly  indicate  by  what  oil  tho  adnttcmtion 
may  have  been  performed  ;  hut,  Id  this  caw,  wo  can  rccnr  ta 
tht:  odanr  wliich  the  oil*  evolve  wli*n  etpoeed  to  heat,  and 
lo  tlie  comparative  cxpcritncnttf,  previously  mentioned,  with 
sulphuric  acid.  The  oil  which  has  been  employed  for  aduU 
teratioD  having  been  u.*einiaiii.-il,  ihw  alcobolmeler  »l*ow» 
with  certainty  ti)  what  d>-grcc  the  ltd ii Iteration  extendi. 

"Tlii*  latter  :neanH  of  esainination  has  inde«(l  already 
b«en  eniployiHl  by  >om«  in  the  trade  ;  and  I  am  aitouisliMl 
that  it  is  Dot  more  generally  applied,  since  tl  u  %  V4ffiv^>Kvj&') 
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flood  guide  aloDOi  and,  if  coalunrd  with  the  two  edio^  1 
lioubt  if  aay  one  oouW  be  decemd." 

5.  &I.  Peool  thinks,  however,  that  oib  of  tl>e  auat  miwv 
but  uot  id<^licii],  ncvrr  have  (Imi  mido  deDflitjr. 

"  Tli«  c<Iili>r  of  the  JotimeU  f.  Prakt.  Chemir,  rvnuriu, 
tlikl )».  has  HOI  found,  in  tie  courae  of  his  uwti  (rxpcrienot^ 
my  diSerenre  lu  tlie  njifvulii:  f-nivit}'  ia  oib  of  tb»  tmm»  kind 
obtaiiMKt  frutu  difliTt-nt  plw'cH  »»d  grown  in  diflnvBt  jfxn  ; 
and  Ibnt  iu  Sasonj'  an  artwmeur  (or  oloomeler)  is  generally 
wed  fur  teatin]'  oiU,  c<Hi»tni<!l>'d  by  thu  inMrumeni-inaker 
Fi«cl>er,  of  l^ipzif;,  whidi  indioitci'  tlu!  iqiecific  gravity  «/ 
oiU  in  *tich  inHiiiKrr,  tbiit  pum  mj»n«d-oil  is  iodicalcd  bt 
87  to  38*;  hrmiHoil  \>j  30°  to  31',  he.  Tbta  dl-b«lai>oc  u 
v«rjr  correct  and  UMfal.  AniXbcr  assistaaco  in  auch  cxaad- 
mifoos  IB  i1m>  enpillmiinrter,  an  iiumuMnt  for  indicaliiij 
die  qnaniitf  of  mob  nil  which  foils  btm  %  eeruiD  nnsd  poiiil 
und«r  given  circnmstanoea." 

6.  When  (m/  iir'  atmnut*  U  nixed  with  ml  uf  poppica,  the 
taste  19  BomctiDtes  auflkieol  to  detect  tbe  prt?*«Dce  of  (be 
latter  oil ;  and  if  »ticli  au  oil  be  Hgitiit<-d  in  a  phinl,  it  pro- 
dncni  biibblw>  of  nir,  wliich  Htiek  to  tbo  nidc*  of  the  phial, 
whicli  i»  never  tho  cimr,  with  pun;  oil  of  iiwi^t  almonds. 

7.  Oil,  or  A«ff*T  ofcaroa,  it  always  «wlid  M  the  ori'xtmrj 
tcmperatun%  of  a  ycilowi*h- white   colour;    its  iraclure  it 

iltfcaR,  antl  it  hiu>  a  mH,  iifne*\)\i  flavour,  and  a  peculiar 
lotir.     It  fu.-M-'s  at  77°  Fnhr. 

8.  When  butter  of  oocoa  has  been  well  prrpnred,  ti  laay 
be  kept  for  two  or  three  yean  willmut  bn-oming  raodd ;  bM 
that  which  in  ni«t  in  traiW  beinji  iil^en  ndullerstnl  with  tallow, 
or  vent  or  mutlon>iuet,  very  hooii  Inmii  bud;  but  this  fraod 
Is  ge«i«rBllr  perceptible  beeaaiH%  in  that  ca«r,  thu  flavour  of 
the  SfMriuuii  orlick  i»  not  n^raenbks  likn  that  of  the  genuiiMi 
oil,  and  ■■  leaves  nnenrnrd.-i  in  tlie  mouth  a  laslc  of  tal- 
io/rt,  which   cannot  1%  nustxk«D  i    the   odour  of   tallow 
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retadlly  recognized  by  hmoiiig  it  fts  dineted  bj  M.  HeM- 
citri'ich. 

9.  But  of  all  llii«e  oila,  the  deareM  (exci']>t  oil  orulmoniii), 
and,  coDsequently,  tliat  wUicb  in  nioH  •ubjecl  to  adu Iteration, 
is  olivt-oii:  uikI  tlic  oil.i  with  nliicli  it  U  muttt  gencralljr 
nixod  arc  Ihunc  of  nuin  itnd  of  poppicn.  Thi'  loiter,  moro 
(W|>vciultj,  in  cmployt^d  fur  liic  purpowr,  bccAiiM  it  may  be 
mixtsl  m  ootisidi-niblc  prnportion  with  olirc  ml  without  ma* 
teriully  nlttrring  tint  tnirtc  of  lh«  latter,  wliilst  its  price  ts  only 
half  tbut  of  olivr-oil. 

10.  As  with  oil  of  almonds,  when  pure  otive-oU  i»  shaltiHi 
in  A  flaflk  or  phial,  its  surface  remains  «T«n,  but  if  mixed 
with  oil  of  poppies,  it  becomm  covered  witii  anutll  ur 
babbles. 

1 1.  When  pure  olive  oil  is  immereed  in  pounded  ic^  il 
becomes  completely  solidified,  but  if  it  is  adultcrntrd  with 
oil  of  popples,  it  solidities  only  in  part ;  and  if  the  latter  oil 
ioTum  mow  than  oue-Ihird  of  the  bulk,  the  oU  does  not  become 
solid  at  all. 

12.  M.  I'outet  recommends  the  following  method  for  Iho 
delation  of  oil  of  |ioppic!i  in  olive  oil,  namely  ;^^ii8solTe  sit 
purlii  of  mereury  iti  lieveii  and  a  half  parts  of  nitric  acid  of 
np.  ^r.  1.3.3,  lirat  need  nut  be  ap[dicd  i  mix  two  parts  of  this 
(olution  with  D^  pnrtx  of  tliv  oil  under  examiimtion.  and 
sbak«  tlu?  mixture  trvery  luilf  hour,  or  onmier.  If  the  oil  is 
pare,  the  mixture,  after  »ervn  hours  in  nimmt-r,  or  thnw  or 
ftiar  honrs  in  winter,  will  hnre  congealed  into  u  tliick 
magiofl,  nnd  in  24  hours  it  will  linve'*o  fur  milidilicil  that 
aoioe  little  force  mast  be  cmptoycil  to  i>ink  a  gliLt^  md  through 
it.  Tliic  other  edible  oils  do  not  combine  with  nilrate  of 
morenry,  and  if  the  oBre-oil  contains  some  other  oil,  il 
tbickcji^,  btit  never  tiecomcs  solid.  If  ihn  iiuuutity  of  foreign 
oil  forms  more  than  one-eighth  of  the  bulk,  it  separates  from 
the  tliiekeaed  mass  into  a  distinct  byer.  The  Gorapaetaass 
of  the  mass  thcrcfora  is  iwoportioDHic  to  the  quantity  of 
llie  foreigD  oil.    If  ilia  olj*«-oil  contains  its  own  bulk  of 


I 


another  oil,  one  half  of  xbe  nixtare  ia  aoUd,  anil  thtt  utiier 
lialf  U  liquM.  A  temperaturv  «(  about  90~  Falir.  ■■  tbe  Ust 
for  tlw  experiment,  fur  tJie  oil  and  eo«};u1uni  lu^pnrate  (lien 
pcriecllj'  from  «acli  oilier.  If  tlie  oil  ha*  IiCeii  uliiltvratcl 
with  antmal  tat,  t\u-.  mixture  trill  coaguUtc  Id  five  boon ;  b 
IhU  wuK  the  CMgulniion  conMub  of  the  aniinal  fat,  whilat  ibc 
oMvc-oil  float*  on  the  MirfiKC,  and  may  be  dccantrd.  If  tld 
caa|i*'l<i'>'  "*'  aulidilted  purtiun  Im  then  h«al«d,  it  exhalaa  the 
odour  <if  Rii-'Ilrd  tallaw. 

1.1.  M.  RiMiflnt  ha»  ^on-ti  (hat,  in  Mr.  Potitet'*  nnftliad 
abore  rnlatnl,  it  i*  nait  tlic  nitrate  of  mereurj  bat  the  hjpo- 
nilnras  »'i(t  c(Miliuiii,rd  in  tl>c  tvst-liqnor  wlueti  aoliditits  tka 
otivv-oil ;  anil  he  foitml  that  one  luJt'  iirain  of  h^rptinittnu* 
acid,  mtxwt  with  three  times  its  own  wdgbt  of  nitric  add, 
was  cnpnbki  of  wjtdifjriiig  100  grMnii  of  oUve-otl  in  about  TH 
minuw^. 

14.  The  fixed  oib  which  may  be  solidified,  when  trr«teil 
in  the  above  manner,  are  tUoee  of  sweet  abnonda,  of  filbert)^ 
and  of  colxa ;  but  the  drying  olb,  except  c«sU>r-uil,  an;  net 
solidified  by  that  Ireatmenl.  Bach  of  ibetM  oUs  rt^>]Hin4  dif- 
ferent len|;tbs  of  tinw  to  becoioe  aolid.  u  t>howrn  in  the  foJ* 
lowing  taUe,  in  wliich  100  paild  of  the  oils  mcntioiMd  irorc 
trcAttsl  by  »  niistura  of  nine  porta  of  nitric,  nnd  one  of  hy 
ponitrous  acid : — 


otk 

Calean  ii>ma^  bf  ih*  *d- 
dlUen  et  Uw  mlxtsn. 

NniBlHI  |4 

Bifiiy 

Unraitli-bhie 

Dinmi-vhilc ...,. 

IM 

m 
Ma 

MOO 

tJt 

uaj) 

Oil  of  met  almoiHl* 

—  Hicini  {n*lar-«il} 

K.  The  praMuce  of  the  <hI  of  popples  may  be  eanly 
recognised  by  its  rvlArding  cflect ;  I  p^r  c^ol.  of  oil  of  ]iop|ue( 
rsttrds  tite  solidifying  aV  V»aV  A^  ndnuUs. 


^ 
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16.  Oliv«-oil  it  RomMimes  adulterMed  with  hotuy;  this 
Roptiislicalion  maj  bo  recognized  hj  ircAting  the  oil  wiUi  bot 
wmter,  whicb  diMolves  the  honey  i  ahcr  shaking  the  mixture 
well,  it  shoold  be  l«ll  at  rest ;  the  oil  tlion  Begtanitcs  Pkidi  the 
water  whii^  has  dissolved  the  honey,  llio  oil  inaj  then  be 
decMitod,  nndb^  evnporRtion  ihc  hone^r  is  Icl^  behJn<L 

1".  'I'hp  prcwiicr  oifah'oil  is  readily  detected  in  Tcgctable 
oils,  by  pairing  chlorine  through  them ;  in  wluch  case  the 
miztiire  turns  bloek. 

18.  Besides  the  tests  above  described,  an  tnntriiment  called 
e]ftiome1er  was  contrived  by  M.  Cobby,  by  which  the  purity 
of  olive-oit  oiay  be  eslimalcd.  The  elaiometer  is  constructed 
on  the  principle  of  the  hydrometer,  bot  as  the  dilferenoes  of 
density  are  inconsiderable,  the  bulb  of  the  iD^lrument  is  very 
ui^e,  and  the  tube  or  stem  is  very  Darrow.  Tlie  instrument 
at  •^4".  a  Fahr.  marks  0"  in  poppy-seed  oil,  and  S0°  Id  pure 
olive-oil.  The  modus  operandi  is  as  follows  : — the  oil  lo  be 
tested  is  llr*t  brought  to  a  leuipei-ature  of  54'.fi  Piilir.,  which 
is  readily  accomplished  by  plunging  the  glajia-ey Under  c»n- 
t^ning  it  into  culd  water,  or  else  the  result  uf  ibe  operation 
(Day  be  corrected,  if  the  temperature  be  above  54.fi  Fahr.  by 
deducting  2  from  the  degree  indicated  by  the  claiomeler 
for  cacti  degree  of  temperature,  and  if  the  temperature  be 
lower  than  fi4.it,  by  addbg  2  for  every  degree  below 
54° .5  Fahr. 

19.  For  example,  let  us  suppose  that  the  tempcmlure  at 
the  time  of  the  experiment  is  60"  Fahr.,  uid  the  chuometer 
indicates  61°. 

Tlien  Gif.O  TcnipenituTe  at  the  time  of  the  cxpariiuaat. 
M.A     tforuial  t«iupi;n>iur& 

£.S     DiScrvooo. 

Dooatj  indicated  by  the  e1tfiOmet«r  .        .       61.0 

The  diforcncv  S-.l  X  3  =  .  11.0 

Tlie  oil  thervFore  is  pure. 
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20.  Or,  let  aa  suppose  that  the  tanpentare  obeerred  u 
the  time  of  the  experiment  is  52,  sad  that  the  elaSomrtfr 
indicates  45.0. 

C4.5    Normal  temperatore. 

S2.0'    Temp^ature  at  the  time  uf  the  experimoiL 

2.5    Diffurenoe. 

Density  indicated  hy  the  elaiometer  .        .        .        4A.0 
The  differeoce  2.fi  x  2  =       .        .        -  £.0 

Beat  deosit;.    50.0 


Th(^  real  density  being  50,  the  oil  is  called  pure. 
21.  The  deitrt'cs  of  the  elaiometer  are  as  follows:- 


Pure  olive  oil 

. 

50 

Olive  ot!  mixed  with  4  per  cent  of 

oil  of  poppies 

. 

48 

10  per  cent. 

do.    . 

45 

14      do. 

do. 

43 

2<)      do. 

do.   . 

40 

30      do. 

do.       . 

35 

40      do. 

do.    . 

3U 

degrees. 


22.  ESSENTIAL  OILS. — The  essential  oils  of  commerce  its 
often  adulterated  with  yixcd  or  fat  otU,  tpcrmaceti,  rotin, 
tallow,  balsnm  of  copaiba,  alco/iol,  and  eiscntiat  oil$  of  leas 
value  than  the  genuine  oil. 

23.  The  methods  of  detecting  these  Fraudulent  additiuu 
consist  in  pouring  a  drop  of  the  essential  oil  upon  a  piece 
of  paper,  and  evaporating  it  by  heat.  If  the  essential  wl  is 
pure,  it  will  completely  evaporate  and  leave  no  stun  on  the 
paper ;  but  if  adulterated  with  either  a  fixed  or  fat  oil,  t^lov, 
spermaceti,  rosin,  or  balsam,  a  greasy  stain  will  be  left  on 
tlie  jMpcr,  which  wlU  Ulcu  ft^^ew  Utt.n«^u«at  at  that  part. 
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24.  AUoktt  a  AetficUid  hy  puttiiiit  &  few  pi«oe«  of  fuwd 
dilorick;  of  ualdiim  into  ■  tluk  with  lln!  CMMntiul  oil  uii<ler 
exnininUion,  nn<l  i^haking  ihr  wboln  wt^lL  If  itm  vsaeiitud 
oit  lie  piiiv,  thfl  pi«ccs  of  fii*c<l  chloride  of  nldtim  will 
rrmnin  iinnllcrril ;  I>Tit  if  «!<N>hol  ic  protoflt,  tbry  will  iHhoIvc 
iitnl  fiimi  n  htavj"  liquiil,  ox'or  fvhich  the  (iiiris  pswnop  will 
fliiut  in  n  distinct  strntuin.  Tlie  proportion  of  alcohol,  hoiv- 
cTiT,  rnaj-  be  loo  tiaitll  to  dissolve  entirely  the  pica*  of 
chloride  of  ctilcium,  but  if  alcohol  be  present  they  will  - 
nlwnj«  show  that  they  have  beoo  aclcd  upon,  their  ^ges 
ivill  be  more  or  less  roundod,  which  would  not  be  the  case  if 
the  Mietice  was  pure 

25.  The  presence  of  alcnbol  laixed  with  an  essential  oil  ia 
also  most  readily  delected,  because  the  addition  of  water 
imiuedialely  ]iro(Iuri-!i  a  uilktneu. 

2fi.  Awordiug  to  M.  Bind,  the  presence  of  alcohol  in 
essc-utinl  oiN  may  also  be  dittivtt.'d  by  uieaos  of  potoulum,  qh 
follown: — Pour  twrlve  drops  of  the  oil  in  a  walch<gln»ii  per- 
fectly dry,  and  ndil  a  piece  of  potniiiiiim  about  tlir  nzc  of  n 
pin'*  Iirad.  If  tho  piece  of  potAu^ium  rcmniiii  in  tlx;  miildle 
of  the  oi!  for  iwelTe  or  flfuvn  miniilrai,  it  i*  a  xi^rn  that  thu 
oil  doen  not  contain  alcohol ;  but  if,  on  th*  contrary,  tbu 
pottwsium  disappears  in  the  course  of  five  iDionleo,  it  i*  a 
sign  that  the  oil  contains  moio  than  four  per  cent,  of  alcolxrf, 
and  if  it  disappears  in  less  lUan  one  minute,  the  oJl  conlains 
25  per  cent,  of  alcolioU  or  more. 

27.  The  addition  of  alcohol  to  eawntial  oiI«  is  a  most  usual 
adulteration. 

2H.  Aa  to  ihe  addition  of  cheaper  eawntial  oils  to  the 
([cnuinc  nrtieli-,  tl«^  fraud  i»  best  detected  as  follows : — 

29.  I'our  a  f«w  dn>|M  of  the  essential  oil  under  itxamina- 
tion,  ujMH  a  pUi-e  of  blotting  paper,  and  allow  it  to  ovaporati' 
■pontatveoiuly.  Tbu  difference  of  the  smcU  towards  tlie  ciw! 
will  often  enable  tlw  operator  to  delect  the  eophistie«tion. 
Eftrnce  of  tvrprnHnr  ii  jii-ntrally  employed  for  the  parpoM. 
In  that  «a<e  it  may  be  t>c|Kiratcd  by  adding  a^AiAuA  vR  ^^sAk. 


■ 


ta-i 


OILS. 


gravity  0.M,  (54^  per  cent,  ovtv  jWooO  to  tbe  essCDtul  al 
'J'bo  lutpLtiliiM!  will  he  k-ft  in  mo  inwiluklc  otnte. 

90i  Tiu:  yjieriric  Rnivilj  ■fftiril>  aUu  onotlier  ntani  ^ 
wccrUuniuit  lh«  ptirily  of  CKusilnl  otb,  w«  tiKrvfun  gin 
Iwrv  lliu  tprcific  gntritj  of  the  priiKipal  cMtonttnl  oibi. 


EttQatial  oil  of  Aialwr 

0.808 

do. 

AoaOi     . 

ami 

d». 

AniMtd 

0.0857 

do. 

Bei)(MiMit 

a688 

do. 

O^eput 

0Jtt74 

do. 

Ckmwaj 

o.Ma 

do. 

Ouna 

0.632 

do. 

CSanunon 

a97A  to  IJM3 

do. 

Cloves 

i.oae 

do. 

CwdIb 

ft.1176 

do. 

PobmI 

OJ»S»  to  aOK 

do. 

Fosci  or  of  f[nin 

o.faf, 

do. 

Juniper 

OMl 

do. 

lATcndcr 

0.S96 

do. 

Dt>.       ncUfted 

ft877 

doL 

L«inoii    . 

0.547 

do. 

Mint 

osoe 

do. 

Nutmqt           . 

0iM8 

do. 

Ottoofroiet 

0.832 

do. 

RoMmarf 

0:911 

do. 

Eunftw    . 

1.094 

do. 

IVarpentlno 

ftWO 

do. 

Womawoood 

O.907 

ai.  When  tli«  Rpcciflc  grarilj  of  an  essential  oil  is  snli- 
cionlljr  (tilTun-iit  fmin  thai  with  wUi«h  it  is  niiiLvd,  the;  jmj 
bn  m-panilvd  ritim  r«i-1i  other  bj  agitating  tltvm  for  a  long 
Itmo  iritli  walL-r,  and  leaving  the  whole  at  m>t.  The  two 
mIk  will  thcti  KpArat«  in  the  order  of  Ibcir  n;spcciif« 
ikonity. 

33.  The  oil  of  t/MC  lavendrr  met  with  in  eomnenv  jf 
wldom  i>ur<%  and  in  grnrrall/  n  mixture  of  \hnti  parte  of 
CHCDPC  uf  tttrpcnUiwi  wU\\  mw  o^'  li^vnuinc  oil  of  lavendir. 
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lliis  fniu<1  maj  bc*t  be  detoctcd  hy  pouring  a  few  drapM  of 
tbu  HiMpect«di  oil  on  a  pic«  of  pniK-r  niwl  cv«ponitinj(  it ;  or 
eU«  bj  pouring  a  drop  of  it  on  the  back  of  tliu  hntid  nnd 
rubbiog  it  witb  th«  finger,  when  evaporated  tbc  pvrsiating 
snx-U  of  turptmtinc  will  be  rvoogniiwd. 

33.  The  oil  of  mrroli  ig  gcucrallj  ailuIti.7aU-d  with  alcohol, 
or  with  oil  o(  pftii  gmin. 

34.  'I'bc  pn-M-ncc  of  nlcohol  ma]-  be  detected  in  iIk 
manner  above  related,  but  that  of  oil  of  ptlU  ifraiit  is  more 
difficuJUj  recogniied,  and  the  suspected  article  bad  belter  be 
cotnpared,  by  evaporation  of  a  drop  on  the  back  of  the  liaod, 
with  tine  genuine  oiL 

35.  Otto  of  rotti  U  often  adulterated  with  oil  of  Rliodeo. 
wliicit  oil  luLn  an  odour  of  rostn,  but  otto  of  tWkh  which  has 
been  mixed  with  that  oil  loae*  ib>  butyrou*  eoniuiitcnoc. 

»(i.  The  ChoRicat  Tina  for  August  2S,  1849,  publi«hed 
the  follnwing  rciniu-k«  by  Mr.  Guibourt,  on  the  "  Meano  of 
determining  tlie  purity  of  the  otto  of  rosea" 

"The  high  price  of  this  article  renders  it  a  matter  of  grral 
importance  to  be  enabled  to  decide  upon  its  purity,  llie 
foUowiug  means,  if  used  in  combination,  will  leftTc  no  doubt 
Bpon  this  point. 

"  I'he  physical  characters  can  be  but  liltic  depended  upon ; 
lliu8,  the  jrellow  colour  with  a  tinge  of  green,  and  its  point  of 
congelation  may  be  readily  imitated.  Its  odour  also  is  so 
powerful  that  a  certain  quantity  of  any  other  oil  of  a  soow- 
what  similar  odour  might  be  added  without  ecneibly  dimlntsli- 
ing  that  uf  the  otto.  The  manner  in  which  it  cryslallitd  i* 
of  a  certain  amount  of  importance.  When,  after  having  been 
liquefitsd  by  a  ge«tl«  heal,  it  is  allowed  to  cool  >1owly  and 
at  rest,  it  renains  as  it  were  iran^paront,  in  e»ii8«queDoe  of 
the  tbinocn  and  tbc  perfect  triuuparcnce  of  its  long  and 
polntecl  cryatali,  which  rewrable  the  blades  of  da^vrs ; 
and,  on  varying  thdr  pmition  ai  reganla  the  light,  theaa 
laminae  reflect  all  the  prismatic  colours.    Vibun  \W>  tAV>  <& 

U 
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tmm  haa  been  ndulientsd  willi  any  nnaTMaQlaable  A 
which  retpiTM  thai  tU  property  of  coagealii^  abotiU  b 
impartril  bj  tbe  ftddittMi  of  vptnaaaeA,  it  pKMnti^  wba 
■oUilifinil,  ■  iiitnilier  of  fine  i)««dkM,  wkioh,  bcnrever,  tn  Ml 
inuiiparcDt,  but  r«uckr  lli«  matt*  unifonnly  MinJ-Apaqiit 
But  fur  tltia  t«4l  (o  be  of  any  valne,  Ui«  otto  must  be  allowed 
to  cr7»talUxe  alowlr  aail  nt  red  ;  othenriae  it  becoBVO  nttpo- 
loiu  and  ofMjquc,  like  tint  whidi  haa  been  adtilteimied. 

**Tbi3  oil  nmtt  £r6>)ucn(]jr  dkmI  for  iu  adaltenuka  b  tlitt 
of  aereral  apM-im  of  peiu^goiiinm.  the  oils  derived  than  Ai 
fffemnt  ■qxTcin*  cmnnot  be  all  identical,  aince  H.  Redns  lu> 
<l<4cribc4l  on«  wliich  i*  woUd,  wliilst  that  which  i*  met  wtdi 
in  comiiienw  ■«  aliray*  liquiiL  The  oil  wblcli  I  euiploj'cd  (« 
UNDparivoQ  is  called  oil  of  Kei«iuiuii,  and  came  from  Nloe.  I 
abo  examined  eome  oil  of  [caewood,  which  was  dtBtillwt  it 
Paria  aooDe  yean  affo,  and  some  of  tliai  found  in  coaaaent- 
Tliree  rc-aftent«  will  serve  to  itirtinguiah  the  pure  oat, 
iodioe,  iiiiruuH  nctd  vapour,  and  solpfaQric  acid. 

"  'I'fsl  ifilA  iodine. — ^A  Bmall  quantity  of  iodine  is  placed 
in  a  small  glass  vcasel  with  a  iridc  mouth  ;  around  it,  watd»- 
glasses  aro  arranged,  each  containing  one  or  two  drops  of  the 
oils  under  examination,  and  the  whoh;  is  covered  with  a  gbai' 
bell.  At  the  end  i>f  n  few  hours  the  rspour  of  tl>e  io^M  ■> 
found  to  have  coiidcnstrd  upon  cverj  part  of  tlw  intenior  it 
the  glaM-bell,  and  upon  the  glasses  containiog  the  oih<  j  hot 
thi'  tiiurgin  of  the  watch-glasses  eontaiiung  tbft  aubslituttd 
oiLi  is  much  more  coluurcd  than  that  of  the  glMs  coDtainiag 
the  otto;  and,  when  the  former  oils  become  brown,  the 
latter  rctuiis  its  natural  colour.  After  some  boors  tbe  mad 
oonbuning  the  iodine  may  be  removed  ;  and  then,  tbe  cAct 
stilt  continuing,  the  olto  remsius  white,  whilst  the  other  tab 
becoone  jierfectly  black.  On  exposing  the  watch-glasses  to 
Uie  air.  the  iodine  which  has  condensed  upon  the  naigia  of 
thoae  eoiiiainiiig  Umi  otio  is  volittiltEed.  anil  ibe  ghuu  bcmma 
alnwt  colourless,  whilst  the  others  retain  their  black  ooloor. 
I  am  SOtislied  thai  tVua  t«ftt  will  serve,  not  ont;  to  deterinUK 


the  nature  of  tbo  otta  of  roMu,  but  »ho  wbeHner  uiy  oil  of 
geranium  or  rotwwood  i»  present  in  it  or  not. 

"  Kllrout  atid  Irtl.—For  this  1  usii  a  sinnll  gInM«vcM>(>l, 
placed  u]ion  n  plate.  Iti  or  IS  gnuunies  of  conccDtmUiI 
nitric  aci<l  arc  placod  in  it,  and  ioiu«  copper- turnings  addird. 
Aroutid  this,  watch'gliMes  an'  jilaced,  containing  one,  or  at 
ibe  most  two  drops  of  tlie  <nh,  auJ  the  whole  i*  covercil  with 
a  flat  glii«i-bcil.  In  a  iVw  intuutes  the  oil  of  roiMMvum) 
acquire*  a  dark-jr«11otr  colour ;  the  otio  liaa  nearly  tlie  «auic 
coliiur ;  whilM  the  oil  of  geraiuum  becomUB  of  an  applc^grc^R 
colour,  anil  retains  it  for  some  time. 

"  Till*  t«ft  will  acrre  to  distinguiili  tlie  two  oil«  nlirn  in 
a  atat«  of  purity,  an<l  may  even  »erv(!  lo  rerognii'.c  oil  of 
gcroniiirn  contuiitng  the  otto,  bwaiiiw  »)f  the  yelli>w  colour 
which  it  imparts  to  the  latter ;  but  it  ia  eriilcat  that  it  ciui- 
not  serve  to  det«miine  the  preacnce  of  the  oil  ufgcreniDm  in 
the  otto  of  roMs. 

"  Suipinric  acid  Ittt. — One  or  two  drope  of  the  oil  lo  be 
tested  are  put  Into  a  watcb-glaas ;  the  Same  nombor  of  drops 
of  very  concentrated  sulphuric  add  are  added,  and  the  two 
fluids  mixed  with  a  gUtas-rud.  All  the  oils  are  rendered 
more  or  1«»  brown  by  Uiis  proceeding  ;  but — 

"  The  otto  of  roses  retains  the  purity  of  Its  odour. 

"  The  oil  of  geranium  ai^juires  a  strong  and  disagreeable 
odour,  whi<'Ji  i:<  perfectly  characteristic. 

"The  odour  of  the  oil  of  roatewood  is  increaded,  and 
becomes  somewhat  unctuou*.  It  is  not,  however,  ebarac* 
leristic. 

"The  commercial  oil  of  rosewood  acquira  an  odour 
distinctly  tike  thai  of  eultcbs. 

"  Of  thoM  throe  methods,  that  with  suljiliuric  acid  Is  by 
far  the  best  for  distinguishing  the  otto  of  races  from  tbo  oil 
of  geranium,  and  for  the  recognition  of  the  second  In  the 
ibrmer.  l^ho  iodine  tciit  is  also  very  certain,  but  it  requires 
considerably  more  lime.  The  nitrous  acid  lest  will  nen-e  to 
KOOguixe  the  two  oils  when  not  mixed,  or  even  to  dbA^cXVw 

1.-2 
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opiinj. 


otto  of  KWM  in  tbe  oil  of  geraaiun ;  bat  not  the  latter  whm 
mixed  with  lUc  fenner." — Joum.  de  F%arn. 


OIL  OF  VITRIOL.— See  Snlphunc  Add 


O  P  I  D  M. 

1.  ProfiMBor    Soabeirtn,   in    hu    "Cvanc    of    Pnctidl 
Pliarmacj,"  sayo : — 

"Opium  IS  the  juice  of  Ihtt  head  of  tbe  poppf  (PnpnTC 
gomnifeniin). 

"  llicre  cxisu  no  doubt  reginling  ilie  »ouree  from  wUd 
opium    is   derived,    but   considerable   dilTereoce   of  opuuui 
prevails  resftccting  the  mode  of  iis  exinwtion  from  thr  poppy  ■■ 
«ime  writers  mnintain  that  tbe  opium  is  wttnuittd  entindy 
hj-  iiifjiiis  of  itii'isions  made  into  xhi-.  ripe  poppy-hoads  {  othen 
HMitrt  that  to  tlic  juice  thus  obtained  by  exiitbtion  is  added' 
that  oblainoil  siibsc<]UGntlj  by  subjecting  the  heods  to  the 
aellon  of  the  press,  aod  even  the  extract  furnishe<l  bj  titf 
decoodon  of  iho  heads  in  water-     No  doubt  different  jir^ 
ee^es  of  extraction  are  wloptod  respectively  in  every  locality, 
and  this  circumstance,  joined   to  the  eflb<.-t   resulting  frea 
diflercnce  of  climate  aiid  soil,  fully  cxplaios  the  disaimiUri^ 
which  we  observe  between   ihe  various  »rcs  of  opium  rf 
commerce.     So  eonsidcrablc  ar«  these  differences,  thai  auoM 
norts  of  opium  arc  inferior  lo  others  In  medicinal  propenies 
in  the  ratio  of  one  to  three, 

"In  the  European  market  wo  distingiusk  tbnc 
opium,  viz.:— 

Smjnu  opium. 

Opimn  nf  Constantinople, 

Opttun  of  Egf^t  or  Alexandria. 
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suYiMA  onvtt. 

"  Tliis  sort  comes  into  the  murkut  in  iM>Ft  lumpis  of  grculi^ 
or  IcM  bulk  ;  the  lurfncc  of  llit^:  lumps  in  covcroil  witli 
numerous  runii^x  necilri.  Tlwy  arc  light-colourcil  inoidc,  but 
upon  exposing  tlie  brokon  or  cut  surfaces  to  the  air  thity 
acquire  &  dork  colour.  The  smell  of  Smj'i'iia  opium  Is  itivng, 
And  indicative  of  the  veoonious  properties  uf  Ilie  subscaiice. 
The  ta»te  is  hitler  and  acri<3.  lliiii  h  the  bent  )»urt  of  opium : 
it  eonuim  6Ji  per  ccdI.  uf  ntorpbia. 

.  OriCM   Of   OOHSTAXTISOfl-K. 

"  Ttiis  sort  is  brought  into  the  market  in  regular  flat  loave;* 
or  cAke^  co7er«i]  with  a  I>opi>y  leaf,  II  is  drier  tliati  the 
SinTrna  opium,  and  frequently  even  brittle.  It  gets  sol^  In 
the  band,  and  funtiiihe*  a  IiKht-culuurtd  pu-ite,  which  (uriiK 
brown  in  the  nir.  It  smells  Itkn  the  Smyrna  variclj',  but  i1)> 
odoor  is  soiaewhnt  lc4S  mmkcit  than  that  of  the  latter  It 
COOtaiDs  .S  to  6  per  cent,  of  morphin. 


oncM  OF  torn  tm  ai-kxaudkia. 

"  This  is  the  worst  speeiea  of  opium.  It  comes  into  the 
market  in  smxll,  very  dry,  and  very  flat  loaves,  exceedingly 
cilean  at  l)ia  nurfiioe,  and  retaining  hardly  a  trace  of  tlie  leatiu 
in  which  tliey  were  originally  enveloped.  Ita  colour  la  dark- 
brown  ;  it»  fracture  i*  clean  and  shining.  It  has  a  very 
fiseble  >mdl,  and  contain*  only  3  to  4  per  cent,  of  morphin- 

"To  these  three  principal  species  we  might  add  the  India 
opium,  which,  according  to  Dr.  Thomson,  contain*  three 
times  iesa  morphia  lliaa  tbe  Smyrna  riunoty. 

*'  Opium  has  been  analyicd  by  a  great  many  chemists,  but 
pre  particularly  by  Seguin,  Derosne,  Sertucner,  Kobiquel. 
etier,  aud  Coucrbc. 
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"  It  contaiiw  ^^ 


\ 


Horphino. 

HoooBie  nc«(L 

A  brown  «iUw)tlTC  odd. 

Rceb. 


nis)iaufi«,  or  iwnmvrplilac. 
H*ooiun«. 

BaMMrin. 
Oum. 

CmmkImmic. 
Ligaln. 


A  ToUtik  poiKnotu  principle. 

and,  tw  doabt,  also  Teg«taUe  nlbameR. 

"Tbr  morpbine^  codune,  nud  »  {lorlion  of  Uie  narvMioe 
oxistin  Ow  opium uMliii«  compounds  wlubkia  wMer.  hU 
genaralljr  tt&^iuaed  tbnt  tbcj  are  comlitoi-d  witli  ihit  tneomiie 
add,  and  in  {xul  vrilh  Dolphuric  acut ;  pcrbagn  thnj  (brm 
alM>  othrr  ciMabinntiong. 

"  Tbrvu  i>r  th«  con*tUtient  principtcx  of  opiani  are  alkaline^ 
nameij :  morpbine,  codunr,  and  turcDtim- ;  four  arc  aod 
luuuely  :  lueuonic  acid,  tlir  brown  vxlractive  arid,  tlu;  rain, 
and  tbi^  fully  uil.     Tlir  rcnuuning  in^rdictits  air  imutral. 

"  The  larger  [lortioa  of  the  narcotinc  doc*  not  exist  in  the 
Miliiie  stale  in  the  opium,  eiooe  it  vaaj  be  romovcd  hy  aimplj' 
tivttliiig  tlie  opium  nilli  other. 

"M.  P«Uetier  luts  exlraet«d  from  some  sorts  of  opiw 
aootber  substance,  to  wUlcb  Ite  liaa  ffvea  tb«  oaoKof  jpisnul*- 
nwrphine. 

"  Notwitbatanding  the  numeruiu  inv«atigatious  ai>d  ibc 
car«fVil  Mud^  of  whicb  opium  liaM  bu«ii  tike  frubjecl,  tiust 
prevails  still  cousidenblc  doubt  and  uiioerUunijr  regarding 
the  exact  compoaititm  i>(  thi.->  vi'^Huble  prtKlui*!.  That 
morphine  i.i  the  [>rini.*i|iul  agent  in  the  prodttction  of  the 
medicinal  cflccts  of  opium  admit*  of  no  doubt ;  but  ire  are 
not  quili;  ]Ki«iti  ve  yet  whether  or  not  the  narcottne  and  codetoe 
coaiributc  to  ibo  medicionl  nction  of  tbe  nbstancc  Wc 
know  from  thn  resolto  of  rerlnin  experiments  that  meeonine, 
narecine,   and  thcbninc  nre  in    tlic    itolaled   stato   wltlioul 
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inediciDul  action ;  but  we  cannot  mj  vrhetlier  these  principka 
nmj  not  i-xcrcue  n  ciTtuin  uclicii  not witlisiun ding,  wlieii  iii 
ctiuibiimtiim  with  lUe  other  muttun  with  wliich  they  are 
aii.-i'K'iiited  in  th<!  D]Hum.  Moreover,  it  ia  still  a  maltur  of 
iloubt  wlirther  nil  the  subatanoc*  which  thi;  chcintiit  hiM 
extracted  from  opiiim  actually  exist  in  that  vi'^rtnbtu  product, 
or  whrthiM"  name  of  them  mnjr  not  hnvo  bvcn  fornicd  iiii<loi- 
tho  influence  of  tho  agents  a»ed  to  dicct  their  cximction. 

"However,  tht-rr  iu\:  some  woU-naccrtaincd  fact*  which, 
although  not  of  ■  nature  to  give  ua  n  jxisitiTe  iii^ght  into 
the  variou*  modiRcaliuns  which  »iiium  inny  suffer  respectively 
by  the  different  methods  and  procf-sK!«  to  which  it  is  sub- 
jected in  the  phannaceutical  lubornlory,  wilt  yet  throw  som« 
light  upon  thc'cc  modi  Heat  ion*,  and  may,  accordingly,  be 
turned  to  account  in  th«  respective  npprcciatian  of  Um 
aeveral  pharmaoeoticai  preparatioui  of  that  Hubfitaiicc. 

"  A»  we  lave  ^ready  seen,  the  variouH  eon*  of  opium  of 
commerce,  nniivily,  the  opium  of  Smyrna,  that  uf  ConstUti- 
n»plc,  aud  that  of  Egypt,  i:uiiluiit,  n-npectively,  very  diflferenl 
projiorlionii  of  morphine.  The  Smyrna  npium,  whicli  i»  tbc 
best  of  all,  containing,  as  it  doe*,  from  16  to  24  gnuumwi  of 
morphine  per  kilogramme,  should,  therefore,  alone  be  u»od  by 
the  apothecary. 

"  Cold  water  estrncta  from  opium  the  whole  of  itn  noluble 
prisciplea,  namely,  tlie  natural  salts  of  morphine  and  codeine^ 
the  brown  extractive  acid,  and  the  gum ;  a  portioo  of  the 
nareotioe,  narcciue,  laeeoniue,  thebaiitc,  fatty  oil,  and  min, 
are  equally  diaiolvcd  und«r  the  influcnco  of  the  salable  priD- 
eiptes. 

"Boiling  water  di.isolves  a  larger  proportion  of  tlie  resin- 
ous matter  than  cold  water,  lufiuion  of  opium  is  sometimes 
used  externally  to  combat  paiiL" 


2.  Opium  is  more  soluble  in  brandy  than  in  water,  and  in 
alcohol  alone.     It  'u  al«o  partially  nuluble  in  etber,  lemon- 
juice,  and  vinegar.     Triturated  in  boiling  water,  .'.lli  of  iia 


orsvu. 

wc^lht  we  (lbwlv«&  I  or  ^ilu  r«n»in  vurpeoAei  ia  ikl 
Uqoor,  ftod  Ath  r^maina  nndiaeolred.     Im  specific  fnrtj 
U  1.33& 

3.  Wbetber  Et  be  owing;  to  a  differmco  in  the  laoio  tt 
pnjMrinK  upiini,  or  to  tbe  ralMaacei  whtcli  are  iMrpawlT 
nixad  Willi  it,  ilie  compoatioB  of  that  aubsbux^  ia  nccctd- 
ioglj  variable. 

4.  Opiom  b  oA«n  met  with  in  cocam^ntt  from  whick  ihr 
novphinn  ban  been  estnclftd  j  on  the  MImt  barn],  ihb  valuable 
ilruK  U  oA«n  founi]  ndtiltenited  wilU  Uarvh,  traltr,  SpuMoli 
titjuorice,  lactuearitim,  txtract  n/*  poppy  Irartt,  t^  fflaHeiu^ 
lutettm,  and  olker  rrgtbAU  rxtraeb,  mueilaffr  t^fftnn  trpffO' 
ettnih,  or  otiirr  i/umt.  fla^,  tnnd,  ffrarel;  often  the  ojubiu  it 
mixi:d  in  Ana  and  I''g)'[>*,  when  fnah  md  attd,  with  IiikIt- 
bniiaed  grapca  fnm  which  the  Rtoneo  haw  b«eD  nunorc^ : 
gomctimcfl  nliw,  a  mixttiiv,  fabricated  1^  bruising  ihe  exterkir 
ahina  of  the  rapsiilcv  and  Malka  of  lli«!  poppr,  togi^ttur  witii 
the  white  of  rggs,  in  a  atono  mortar,  is  added  in  certain  ptv 
portiiMia  to  tbn  opitnn.  In  fact  thb  most  TaluaUo  drug, 
certainly  one  of  llio  most  important  and  meat  frequmtlj  ttMil 
in  medicine,  is  aLm  one  of  the  moet  extensively  adulterated. 


KETHOM  OF    TBSTIKO  OPtlTK. 


I 


5.  Ettimation  of  A*  vsaUr. — The  quantity  of  water  con- 
tained in  opium  may  b«  approximalivcly  estimated  by  «xp«rt 
penona  from  tlie  cong)«tencc  of  tl>c  drug,  btit  more  aecnrattljr 
by  wcigliing  a  given  quantity  of  the  opium  under  exant- 
nation,  and  drying  tl  iit  a  steam  hcftt  until  it  do  longer  rafivN 
any  diminution  in  weight;  the  lou  indi(«te8  the 
of  water. 

6.  Elttimatitm  of  the  morphtne, — The  aepantioa  of 
HMMphine  contataed  in  opium  may  be  eAected  in  vi 
wayi. 

7.  Robi^fueft  proett*. — Malce  an  aqneous  extract  of  lb 
Opiam   to  be  exanuncA,  W  Um  bAWnVn^  maaaeT  • — cut 


^ 


k 


oncH.  <4i 

opinm  in  i>Jiccs,  SLnd  tct  them  macernte  for  12  haiirt  in  »ix 
tJRies  their  weight  oT  witter,  eo  that  thoy  may  become  soft ; 
trilurat«  the  whole  wdl,  nntl  let  it  etanii  at  rest  for  [2  liuuni 
■uore:  filter  tltrongh  linen,  squecie  tlic  residue  oii  ihi-  fil- 
ter, rcmore  it  from  the  filter,  «nd  subject  it  to  the  soiac 
treatment  again  with  a  frc«h  quantity  of  water.  The  liquor 
strained  in  the  first  and  seeond  operaliou  should  then  bv 
mixed  logetlwr.  and  evaporated  to  the  consistence  of  an  wx- 
trocl.  RedissolTe  thid  exiracl  lu  waic-r,  and  conceulrate  the 
solutioB.  Tu  this  ouiiuentralud  solution  tiU<l  u  .inmll  (juuriiity 
of  flUitiiediu  (10  Kmius  of  uiu<[iii^iit  \ivt  Hi.  of  oiiiuiii  iim 
sufficient),  and  boil  the  whole  for  about  one  [luurt^-r  ol*  lui 
hour,  Xhiij  produces  a  rather  considenihtc  depONt  of  a 
greyUIi  Colour,  which  coiisiisis  of  free  iiiiignesia,  of  basic  Bi^ 
Gonalc  of  mngnvxin,  of  morphine,  of  nurcolinp,  and  ofcoloaring 
mulli^.  Miter  .ind  wa»^h  the  precipitate  with  cold  water, 
imd  macerate  it  in  wt;ak  ulcoliol,  &tit  wMohI  hoiimff.  Tor 
uorphino  i.i  soluble  in  hot  alcohol.  Thift  removes  a  «reat 
proportion  of  ihir  colouriiijic  matter,  and  th<:  narcotic  acid,  <vit)i 
a  Very  miiull  ijuantity  of  morphinr.  The  liquor  i^  tiiiereil 
i^in,  and  thn  ilcpoxit  i«  washed  with  a  little  cold  alcohol, 
equociKd,  drie<l,  and  linnlly  boiled  several  times  with  IV(*h 
portions  of  pure  or  anhydrous  alcohol,  until  this  menstruum 
no  lon^r  dissolves  anything;  ihc  liquors  are  evaporated, 
*nd  in  cooling  the  morphine  in  deposited  in  almost  coIout!csh 
crygtala.  By  rc-crysuilliring  it,  it  may  be  obtained  quite 
whiles  llie  morphine  obtaincl  by  this  procras,  however,  in 
very  far  from  being  pure;  it  retains  a  considerable  proportion 
of  itarcotine. 

8.  Tkiboum^ry's  prortna. — IVepare  an  extract  of  opium, 
above  deM^bed,  and  diasolve  It  in  water;  add  a  lar^e 
excew  of  ammonia  to  the  boiling  aulution,  luid  when  mild,  . 
filter  U:  tbc  precipitate  collected  on  the  filter  ^lould  now  \k 
thoroughly  washed  thereon  with  cold  water,  and  then  drif^d. 
lliv  dry  precipitate  must  next  be  boiled  with  alcobuL,'^<Q.^. 
0.84,  aoelii?  acid  is  then  added  gnidu«L\\y,  <Vtq^\)^  \tQ>9,  vi 
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(be  liquor,  uutil  it  brgins  to  tarn  mil ;  it  u  flltered,  nnd  Ott 
liquor  wliinb  now  liotib  t)i«  morphiDe  aad  tMrcotioc  in  Mtotioi 
i(  prff-ipitatvd  by  uninoau  ;  the  prccipimtn  i»  morphine.  Bt 
thU  prtioes*  one  pound  of  pure  opium  fi«1ds  10  drachms  of 
morpbinu,  whiitb  docit  not  rtqulre  purifioaiion. 

9.  llx:  following  procMH  muy  iil.tu  be  employed  : — 

10.  Take  'in  gnnunw  (nkoot  .1K6  uraitu)  of  opium,  eiil  ft 
into  y«rf  thin  dtcco,  and  tnanrate  it  in  loO  gnuwiM;;!  (nboal 
S\  fluid  ounoca)  of  purv  waI4r  for  S4  honre.  Thru  tritarato 
in  a  oiortar,  and  ponr  on  i  filler  the  dividn!  parts  which 
the  lii|nid  holds  in  Huapnttnon ;  add  morv  tvalt-r  to  the 
TOaidnis  again  triiiiratc,  and  poiir  it  on  tli«  muuc  filt<;r.  Waab 
with  distilled  water  until  Ihc  liquid  patiaw  coUmrlow)  add 
to  the  flitprcd  solution  an  fxccnn  of  well  hj^Hniti^  ItOMi  boil 
tor  about  Rvo  minntcv;  filter  aitd  aeidifT'tltc  filtered  aolalaoa 
with  hydrochloric  acid,  which  aatoraiM  the  Iiin«  and  torn- 
binoji  with  the  morphine.  The  morphine  is  to  be  predpliated 
by  ninnionia,  cxjiolling  any  excess  of  the  latter  by  ebuUilion. 
The  morphine  ia  to  be  eoUecled  <m  a  Rller,  washed  vrilh  dilnl* 
ipiril,  and  then  dtsaolred  In  boiling  rectified  »]Mril ;  it  cryxtal* 
llzfei  OR  cooling.  To  sepm-nte  tbe  narcoliiie.  it  must  he 
waithed  with  olhex.  Tlic  morphine  is  then  dried  and  weighed. 
Good  opium  Nhould  yield  10  jwr  cent,  of  mtirpliinc. — (iJcc 
Acar  on  ftledicinal  Subflancivi.) 

1 1.  .V.  GmUirrmanI,  of  I.yons,  lately  proposed  (Cooiptca 
rendus)  ihir  l'«llowing  method  of  testing  opium  : — 

13.  Take  200  grains  of  the  opium  to  be  tested,  cut  it  in 
hIicm,  and  triturate  it  in  a  mortar  with  four  limnt  il^  weight 
of  alcohol,  fltrain  it  through  Unen,  squeeze  tin-  n-.iidac,  and 
pour  upon  it  about  300  gi-aiiia  more  of  fivnh  nleohol ;  mix 
the  Ktmined  liquor  together  in  a  wide-mouth  bottle,  nnd  add 
thereto  60  grain.i  of  ammonia.  In  tin-  eourse  of  12  Iwart 
tbe  morphine  will  be  Kpi>nlnn(^>ui>Iy  xepnrnted,  acoorapanied 
by  more  or  1«m  namoline,  tbe  morjiliinc  corcring  the  iutcrio* 
of  tbe  vessel  with  coluviTvd,  UiiKe,  and  gritty  cryttalSi  fueling 
like  aand,   the  narcotine  <!rT|ft\*XVirati%  vt*  xtiT-j  \vgcft.,  wuU, 
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white,  Mo4  pwrlj  necd1«H.  Wash  Ibesc  ci7«Ub  with  water, 
dlhur  tJirwigli  »  papor-filtvr  or  linen,  to  fWw  them  from  Ike 
mooonato  of  itmmonia  whi<.'h  tliej  contain :  allcr  which  the 
DKTOOtine  may  bc>  soporatc-l  from  the  morpliiue  by  decantAtloa 
iu  water,  wUkh  will  remove  the  nurcotiike,  which  i*  lighter. 
But,  aceordln;;  to  M.  Minlhc,  tbu  murphini;  u  mont  vifectuttlly 
Heparati-d  hy  wo-ihing  tlii;  cryiitiil*  with  fjO  or  70  {irnins  of 
CtliCr,  iiic^irjihiiit.-  bving  itiAolublc  in  Ihnt  tnrnstruutn  ;  thi«  U 
done  hy  tritumting  the  pulvcriti'il  cryflaU  with  thr  rther, 
Ibe  iDorpbini^  ia  li-ft  in  an  iti»oliiblc  «tfll«;  it  may  then  b^ 
drird  luid  wcighitd. 

13.  Tho  diaiinctive  cli&raclnre  of  morpbine  and  otrcotiiie 
arc  u  follows  :— 


HOItFllIKE. 

OrdiawUy  whit«,  opaque,  lUning, 
iu  pri«matic  reolangular  iie<.>d]L>«, 
or  in  priiuia  with  a  tTatxmoidal 
baM  ;  or  when  obtained  hy  prc- 
elpttation  by  unmoiua,  it  is  in 
curdy  fluke*,  whioh  >umvtiiiiB» 
ooalcKW  iutoncryitaUinu  puwder- 


KUtCOTIKE. 

When  nicently  preoipitaled 
liftht,  whiM,  orystaUiiie  flakes, 
or  in  oolourloMk  (llky,  Thooibic 
priaiim,  ^n«ndly  more  bulky 
thou  thuw  of  morphine. 


P 


n'oler. 

lthasB£i«0rtaito,yetitiiaUght,  AII«goth«r  insoluble  iu  water, 

on  account  of  it«  being  very  tpar*  and  nearly  to  in  boiling  water, 

ingly  soluble  in  cold  watar,  I»ut  it  therefore    the    prociiutate    is 

is  more  soluble  is  boiling  water.  teuCtlau. 

Ateehol. 

Wputsolcddand2Vto30put«    100  parU  of  eold  and  '14  «t 
of  boUing  alcohol  dissolro  una  of    boiling  tJoohol  dissolve  one  of 


^niuolufale. 


narcotlna. 


£iAtr. 


Very   tuluble,  «v{ftQ(i&i  "v^^ 
I)m  help  ol  \>sniL 


>4M 


OftUU. 


» 


t^>tati.  Soda,  jtmmomia. 

\»  tulntloiu  of  morphiiM,  white  la  tolutkn  of  nftrcotine,  «liu 

vry«taUin»  pracipluie,  rery  m-  pulTcrulest  pradpitAie  immtt- 

.Mf  tttitU*  In  exoen  of  puteb,  ib i&  u  iiciM.     If  Uie  ttqw 

and  bIw  In  unnonia,  bat  law  predplttted  bjr  Mnnaitb  t» 

raadll;,  ud  on  vvBpgnitlag  tW  miMd  with  «b«r,  th*  fnap' 

■wiiwBln  til*  morpUnt  mftnim  l»  n^imthti. 
^dn.  nwpfoeipitntokHkswiM 
hIuUo  in  KtluUon  of  nl  amnuH 
nlMk 

CarboHate  of  Ptttath  or  <^  Soda. 

VVItli«,  orfiUlliDO  prcoii^UW  ill-    Wbito,  polvnnJcat  predpli 
•nlutile  in  «c«m.  UiMlaUo  in  cxcmk, 

tiiraiittntaU  of  f\»tash  or  of  Soda. 

WhttCt  oTTvtnlllno  prtci)iatat«,  Ln    WhiU  pulverulent  prccipiUK 

nautnl  wlvtioBS,  iuMlublo  lu  «x-    Iniotuble  in  oiotai. 

era ;  If  Uio  •ohrtku  of  morphine 

W  aeU  And  eold,  no  preoipiuM 

iapTMlwcod. 

Xitrie  Acid  (tfina  fortis). 

IV>urv>liipoBllMpn«^iUt«.  in-  DiMolvcd,  bat  not  eoloiuoi 
pftrtolotinr*ddli&-on»|tooo1our,  OoaeontnUd  nitric  ncM  with 
whlidlwoaboooiiiMrQllow.  (Stry-  tlie  belp  of  heat.  givM  It  »l 
(tinliM  Kod  hnioine  prcMUt  tlio  jrellow  eolour. 
MUiM  TMOlian), 

Svlpivrw  Aeid. 

UfMOlrod  iMt  not  oolouiwd.  DiMoK-ed  iota  a  ydluw  liquiii^] 

wtiioh  tunu  broini  by  appl; 
heat,  but  if  tba  nlphuie 
ounuuus  «veB  u  mtll  n  qiH^ 
tity  M  1^  nf  DKrie  aoid.  th« 
Uqnar  MRiniea  an  tntMiM  blood 
r«d  oolow  fat  Iha  oouroe  of  HTCB 
or  tig^l  ninntea.  whicfa,  bev- 
ertt,  dinppcan   by  a  Anther 


OPIUU. 


MonpniXK. 


!fAnU>TIKK. 


» 


Xe\Urat  perfhloride  <if  Iron. 

'gOienMj  any  peraalt  of  iron :  Nothing, 
the  predpltftte  aasuiues  a  fine 
dvk-Uuo  colour,  iwhiclidi9.tp[icKr< 
hj  adding  an  cxw^  of  acid,  but 
which  isTcprndiicodliyBituriting 
this  exccm  of  iicid  by  nn  alkali. 
Thin  colniir  ia  dMtmjcd  alwi  bj 
butt,  lij  alcohol,  and  by  ncvtic 
ether,  but  not  bj  sulphuric  ether. 

loiiia  Atid. 

Iiv«n  Tsry  di!u(«,  added  to  the  Nothing, 
precipitate  of  morphinei  Is  deconi- 
posod,  andthepreciintatebeooiiies 
brown,  which  ie  due  to  a  tepa- 
raUon  of  iodine,  which  mnj  lie 
ideutitied  as  such  liy  a  cold  hiIu- 
tionuf  itATch,  irhich  imm^dintciy 
turtu  blue. 

I'rrr-.hlarid*  of  Gottl. 

Producet  iu  nolutiou  of  itiurphiiie    Nothing. 

a  l]occul«nt  browDlsh  precipitate. 

which   produoM  a  grocn  li'inor 

when  dimolved   in  hydrochloric 

Mid. 


Heddnted  litmiu  paptr,  and  turmeric  paprr. 

The  fint  ia  rendered  Uu«  again.    Nothing- 
and  the  secuwi  hrotcn,  \>y  th«  «oJu- 
tidn  of  luurphiue. 


14.  As  me>ranic  nciJ  13  alwaja  a  conlilii«n(  «f  opium,  uuall 
aaotities  of  opium,  a^.'cordiiig  tu  M.  Wsiie^  tavj  ^w  fte^B«^e& 


rw 
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ilk  aqueous  solutionw,  for  cxnmiJi::,  tvn  dnifw  in  half  n  gaUou, 
bfBddiiigkrcirdn>)MorMolatcoricad  to  t)icUi|aor,  a  portioa 
of  wbich  luts  been  prcriousljr  poarGd  into  a  conical  gbn- 
Thin  produces  a  uecoiiate  of  lead,  which  liowever  rrqaina 
mane  time  lo  full  dowti  (flroiu  six  to  twelve  hours),  and  the 
Uquor  fboulil  bo  ntirred  from  time  to  tiimv  in  order  to 
agglotwrntd  the  prccipilatv^  When  ihe  precipilat«  bas  tlmt 
sctllcd  nt  the  bottom  aC  ihi-  ^Ibm,  the  vupeniaUut  liquor  ii 
<l<wanlcd,  anil  about  thirtjr  drop*  of  milphurlc  acid,  and  ou 
fiqual  quantity  of  pi-n>ulphato  of  irock  arc  then  poured  on  tlM 
meconato  of  i>cad.  The  solfiliurK  mM  deconpoees  the  meoo- 
uaie  of  lead  vhkfa  produeea  lolphate  of  lt»i,  wbUot 
liberated  niecouic  acid,  readiiq;  upon  the  pemit  of  i 
linparls  u  iMoiutiful  red  ('oluur  to  tbe  mixture.  This  coloi 
is  simitnr  lo  thiit  prnducvd  hj  hj'droMlpJuicyania  acid  with 
pvn>alt«  of  iron. 


ORPIMRNT.— Sm  StilpAurct  <jf  Awnie. 


OXALIC    ACID. 

1.  Oxalic  ftcid  exists  in  the  juice  of  iteveral  platils  in  iIm 
free  fliilr,  but  more  gciM-Tullj'  combint-d  wilh  lime  and  potash, 
but  it  is  always  artificial!/  obtaiacd  by  treating  sujtur  or 
molasKS  with  uitric  add. 

2.  Oxalic  acid  U  in  ]>ri!>mnlii;,  (|uadran};ular,  obEong,  traiM- 
l>urrnt  cTyBtals,  tlicy  arc  inodorous,  but  l«ve  a  rerj  add  taste' 
Tluty  arc  soluble  in  water  and  in  aloohol.  f-Xpeciallj-  with  lb* 
help  ul'  licat.  The  crystals  io  diasolving  in  water  produe«  ■ 
pretty  sharp  cracking  noise,  whidi  may  serve  to  idonliiy 
tliem.     WIku  heated  to  212°  Pabr.  they  fusa  in  their  water 

nf  cijStalliiAtioD,  tli«y  ai«  \4Aa>U\ift&  Wx^CwMWisiAunaB,  aai 


OXALIC  ACID, 

are  ]>arlUlly  dcconipcKted  by  n  Mronger  heaX.  Rxpowd  to  ttio 
air  at  a  temporal  ure  of  atiuiit  100%  they  cfflorcjice  ftcid  foU 
Uj  powder. 

3,  Tbe  oxalic  acid  of  numincrci!  generally  roUuiu  traces 
nl'  nitric  ur  of  uitrous  acidii,  and  t*  oflen  adulterated  witli 
yulpimtv  of  mogneijiit. 

4.  The  presence  of  nitric  or  of  nitnas  ncid  is  detected  by 
^iANdviog  the  crystals  or  the  powder  (if  in  ibat  slate,)  iu 
waleTi  adiling  a  few  drojia  of  solution  of  siilp1iai«  of  indigo, 
and  bcniing  llie  wLule  ;  wiieu,  if  nitric  acid  be  present,  tli«  blue 
colour  will  be  destroyed.  Tlie  presence  of  lbc«:  acida  may 
Bomelimea  be  detected  at  once  iu  oxalic  acid  by  the  «adl, 
aii<l  al»u  by  the  ydluw  colour  niitl  e»rrod<!iI  .ifulv  of  tbe  corks 
of  the  bottlcn  in  wbich  it  is  ordiimrily  kept.  These  neids 
may  be  removed  by  dissolving  and  rccry»tnllidng  tbo  oxalic 
wrid. 

■^.  The  presence  of  organic  substnncM  in  oxalic  add  may 
be  delected  in  the  same  manner  as  In  binoxnlate  of  potash 
by  sutpliDrie  acid.     (See  Biitoiatale  of  Polaih.') 

ti.  The  presence  of  goluble  $ulpkalra,  sucb  ad  sulphalv  of 
magncaia,  is  detected  by  diaiolvlng  a  given  weight  of  (tie 
axulic  acid  in  a  pnrtty  large  quantity  of  water,  (he  wlutiuii 
should  be  strongly  aei<lilicd  with  bydrocbluric  acid,  and  then 
t«at«d  with  solution  of  chloride  of  lukHum,  which  .iliould  be 
collected  on  a  filter,  washed,  dried,  ignited  anil  weighed. 
1  IT  of  sulphate  of  baryta  represent  40  of  sulphuric  acid,  and 
coiiaetiuciitly  one  ci|uivulent  of  any  sulphate. 

7,  I'ure  oxalic  aeld.  lieuted  to  redneu  upon  a  pieee  oT 
platinum  foil,  sihoiild  evu|)urate  entirely. 

8.  The  lit'jtt  method  of  estimating  the  real  quantity  of 
oxalic  acid  is  by  treating  it  witli  an  exeesB  of  pcroxy>)c  of 
jDaiignnie.H-  and  sulphuric  acid,  in  Drs.  Fn»cnioB  and  Wills' 
apparatus  descriUHl  in  the  article  on  Acidimctry.  Every 
equivalent  of  oxalic  aeid  (=  46  grainn)  yielding  two  oquira- 
lentA  (=  44  grains)  of  citrbonie  acid.  Tlie  pcroxyde  of 
mangaoese  eiuj>Io/ed  need  not  be  pure(biil\l  miuX>«A  tKNX^fc^ 
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conuin  no  cwbonitti.  Itie  pnrlicuUrs  of  Ibe  operation 
been  d»cribc<]  in  tbc  utiehs  on  HaoganMe,  to  which  At 
n-ader  is  rcrrrivd.  I'Ke  oxalic  idd  aliould  1>«  Hlig^htt;  niMi^ 
tttluratnd  wtlh  uninonin.  1 1  parts  of  pcrtixyde  uf  mnngaiMa 
■rv  n'(|iiirc<l  for  nine  parts  of  oxalic  add,  but  the  ofMTMtt 
slioulil  put  ii  in  cxec«e,  »nce  it  does  not  luierrcre  with  llw 
accuracy  of  Iha  proccM.  The  balance  us«d  muitt  b«  th-liote 
enough  to  Uirn  with  a  «mail  weight  when  heavily  laden. 

9.  Oxalic  oojd  should  always  be  eboMu  petfectly  colooriaM, 
dry,  without  the  slightest  odour,  and  la  cryttals  as  large  oi 
possible. 


OXYDE  OF  COBALT. 


1.  Oiyde  uf  Qobult  is  an  arlide  in  Mtnewhat  cxicoMtt 
demonil  in  the  potterici,  and  employed  likewigv  by  enaneUm 
ftnd  glii»«-ninkcnt,  who  mix  it  in  rtuioua  pmpottloaa,  diber 
alone  or  in  (.'onjunclion  with  other  materials,  for  giving  a  blue 
colour  to  ibeir  wares 

2.  There  are  two  kinda  of  oxydea  umiI,  the  peroxyde  or 
•eaqaloxydc,  which  i*  black  wlicn  (wrftvlly  dry  ;  the  pro- 
toxyde  wbich,  when  i>erreclJy  dry,  Iim  d  .nlate  colour  with  a 
dlight  bronxr  liuo  ;  lhi>  latter  oxyde  is  that  prindpally  >Bd 
almost  esduiiivcly  um»I  in  tlie  potterio> ;  the  black  ozyde 
twng  unfilled  fur  printing,  on  account  of  its  soiling  iht 
copper  plates,  nnd  nlso  bocauso  it  has  less  amngtii,  that  is  to 
lay,  bulk  for  bulk  it  ^vcs  leu  colour. 

3.  Both  oxydes  arc  often  contaminated  by  rariable  pro- 
|)ortions  of  oxyde  oS  nickel,  of  jN-roxyde  of  iron,  copper,  lead, 
xine,  antinioiiy,  bismuth,  alumina,  iiUica,  nraenle,  tDBgoeaia, 
and  linw.  I  bar«  examined  aaro|i]eii  of  oxydo  of  ootith 
represented  n«  pytf,  and  which  contained  no  low  than  ?S  |Mr 
cenL  of  impuritjcti  I 

4.  The    prtseaeG  of   theae  foreign  aubMance*  nuy  bl 
detecttd  u  ToIIowb  '.— 


OXYDE  OF  COBALT.  i49 

5.  The  «STd«  of  cobalt  uadi;r  examination,  50  groins  fw 
cxHinpIe,  is  first  dissolred  in  liydrocJilorio  «cid  vrtiich  pro- 
duces a  strong  diaengagenient  of  cliloriii«  i  ib^  solution  sbould 
be  of  llie  il«epest  pink  colour,  if  ibc  oxyde  is  pure  ;  or  if  octi- 
oeulrnt«(l  acid  Iim  hcva  r'niployed,  tliu  aolutitm  should  hnvc  ti 
iHuiulifiit  liluc  colour.  If  th<;  dilute  solutitin,  in»trtul  of  being 
of  a  bc-aLitifiil  <!<.'i;p  pitik  colour,  linn  tin'  slightest  titigo  of 
orangi',  tlic  prcdcncc  of  oxydc  of  ci>pp<Tr,  of  nirk<!l,  or  of  jhtt* 
oxydc  of  iron  i»  certain  ;  and  if  tbi;  concentrated  ncid  solu- 
tion, instead  of  being  of  n  pure  blue  colour,  is  green,  the 
presence  of  nickel,  or  of  iron,  or  of  both,  is  also  certain.  A 
very  trifling  proportion  of  these  impurities  totally  unlit  llkc 
oxydc  of  cobalt  for  many  delicate  purposes,  and  is  absolutely 
objected  to  by  ihc  English  buyer.  'I'Iicac  solutions,  even 
when  full  of  iiupuritiea  to  an  enormous  extent,  but  largely 
diluted  with  wati-r.  alM'aya  appear  of  a  good  bright  pink 
colour,  which  simulate  tlmt  produced  by  the  pure  oxydo 
diluted  to  tlie  same  extent. 

6.  AiVt  treatment  with  hydrucliloric  ncid,  tf  a  xcdimcnt  is 
ladf  it  is  ftcULTally  silica,  or  jwruxydi;  of  iruu,  or  both  ;  the 
liquor  iMxiit  not  be  evaporated  to  drynetu  to  detect  tliCM.* 
impuri life's  which  at  onci'  remain  undis-iulved  by  the  acid. 

7.  8)'i>nnkto  the  vilicji  aixl  ptrroxyde  of  iron  Wt\  in  aii 
inoolutiti!  Ktato  by  filtering,  and  paw  n  rtrcnm  of  aulphureited 
hydrogen  through  it.  If  this  produw;  at  once  a  block  i>i*« 
cipitotc,  it  is  owing  to  the  prcw-nce  of  copper,  or  load  merely  j 
the  precipitate,  howcrWi  is  olten  mixed  with  brown  and 
yellow  particles  more  or  Icm  abundant,  and  which  are  due  to 
the  presence  of  antimony,  bismuth,  or  arsenic,  which  are  thus 
precipitated  as  sulpliurets.  If  do  lead  or  copper  is  prcwni, 
and  the  pn.-cl])t(tite  pi-oduced  by  sulphuretted  hydrogen  is 
yellow,  it  in  Kulphurct  of  araenifi  :  If  orangfl  red.  it  is  anti> 
mony.  The  precipitate,  however,  ha.i  fi>-(|uently  a  brownisb 
tinge,  in  which  case  it  consist*  generally  of  Hulphuret  of 
anenic  mixed  with  some  antimony  or  bitmutb,  or  with  both 
the««  two  meiaU.     The  liquor,  which  ahonXA  nwA  -AxvRt^-) 
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of  MljiliitKtttsl  hydnfua,  »-\wvM  be  IrA  at  rest  in  a 
pbo«  tor  Mbout  twelve  boare,  ttfler  irliidi  it  •bould  bl 
fUlereil.  11i«  liquor  fllternd  from  Uie  pT«ci|>itates  aboaU 
then  bo  boiteil  until  oU  o<lour  of  iaIphuretW  hjrdnifiea  hu 
distpfiMiivi],  and  nitric  acid  is  ll>eD  jMiured  in,  ilie  boitinf  b 
rDHunieii  fur  a  few  minutes,  aud  it  is  filtered.  Th<>  filtnied 
liquor  imiil  now  be  suiiorAamrBted  witli  uutnoniii,  nnil  bjdio- 
Bulpbaret  of  ammonia  being  added,  collect  tlie  black  pre- 
cipitate so  {iroduced  on  a  filter,  and  wniib  It  well  with  waur 
containing  a  little  bj'drtiflulpbiiret  of  ammouio.  Knvp  tim 
liquor  filtered  tlierefruiu  fur  further  exiuoiautiaa.  The  bbek 
pfvcipitate  on  tlie  filter,  and  vrhieb  u  xulpburet  of  roball. 
mixed  perliflps  with  sulpbnret  of  nickel,  vf  iron,  ami  alio 
with  aliuninn,  ia  treated  by  nitric  acid,  und  boileil  until  ibe 
sulphur  of  the  iul]>liureia  bus  o^lomeraled  into  pericetlj 
y«llow  liinip«  :  filter,  nail  to  the  filtered  liquor  ndil  a  pnay 
large  quantity  of  sol  ammoniac,  and  liheni!«  an  exccM  of 
ammonia.  If  iron,  or  alumina,  or  both  are  present,  n  pr»- 
eipilatr:  will  bu  pi-oducoil  which  it  rcddish-browa  whet)  iron, 
ritbur  alone  or  mixed  with  ahiniino,  is  preeenti  and  while 
vrlien  the  eolution  contiLiiis  alumina  oaly.  Tliii  precipitate 
■H  oullected  on  a  filter,  aud  re^isaulved  hy  bjdroeliloric  rntU, 
lhi>  bj'drocbloric  acid  aolutiou  is  n>-precipitateil  b/  amiaoiu*. 
It  i«  necesaarj  thus  to  re-diisolre  the  |irvcii>ilate  tir»l  pre- 
duceit  by  amuiuniii,  bcicnuxe  n  i^ouiideratile  quantity  of  oxydt 
of  oulialt  fallii  with  it,  and  would  thercfuTw  give  an  ineonvet 
roault.  Tlie  reddiab-brown  predpitale  alxmlil  now  be  boiW 
with  moiitic  potasit,  in  order  to  dimolvc  any  alumin*  whtdi 
may  bo  mixed  with  the  pfna-jitlf  of  inn,  which  la  Ibw 
voltected  on  a  filter,  and  the  ti<ii)or  filtered  iherefVom  beiof 
fir*t  iiupi-r!iaturfLte<l  with  hydrocliloric  acid,  is  boiled  witb  an 
rxceM  of  ammonia,  which  will  prodac*  a  while  precipitate  <t 
aluHUita,  if  (bat  enrlb  was  present. 

8,  Tbu  liquid  Altered  from  the  pfccipitate  prodoood  by 
■nimouia  in  the  nitric  acid  solution  eootains  not  only  tlw 
OX/(Jc  of  ooboll,  but  a\ao  exyin  nH  nvckid  Mid  of  bIdc^  If  t 
Wbiraacoa  exist  in  ibe  atUci\«  nnAct  <rx»xiAM»)i»i*. 
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Q.  Add  thererore  bjrdnwulpburet  of  ammonia  to  Ibe  [nak 
or  rod  liquor ;  lhi#  will  pracipiuilc  thesR  three  oxjrd«s  in  the 
state  of  t)ulphan1«,  which  should  be  wnnhod  with  water,  and 
rddimolrcd  in  a^ita  rtyiti,  boiling  the  wholu  unlil  the  sulphur 
of  the  dcaimpcifted  snlptkureto  has  sgglomernted  into  ycltow 
lonpe,  and  Biter.  To  the  fUtercd  liquor  add  a  considerable 
nnfiM  of  cauMlic  poliuh,  and  boil.  This  will  prpcipitaic  (he 
ecAnlt  and  the  uickel,  whilst  the  oxyde  of  linc  will  be  kq>t 
in  wjlution.  Tlid  prKcipitttte  is  collected  on  a  flllci',  and  th? 
filtered  liijiior  whii-h  is  strongly  »lkuiiiii-,  in  teeted  by  liydro- 
■utphurrt  of  ainnioTiiti,  which  will  prndiicL-  a  white  precipiliite 
of  Kulphui-ct  of  z\ac  if  that  metal  is  pre«cnt.  It  nfaould  be 
observed  that  zinc  cannot  be  entirely  scparnlcd  by  ]>otu»li, 
and  that  a  cerlaiu  quuatiiy  is  always  retained  by  the 
precipitated  eubult  und  nickel.  The  precipitate  produced  by 
potasli,  ttnd  which  eon«Jxb>  of  cobalt,  and  puaaibly  of  nickd, 
i^ould  be  wa:<ti«!il  with  boiling  water,  redissolved  in 
kydroehWii;  acid,  and  a  Urge  qiinntity  nf  n  clear  iolu' 
tion  of  chloridn  of  lime  being  poured  into  it,  the  wliole 
l»  tnui.*fprrrd  to  n  Urge  gliws-jar,  of  mich  capacity  (hat 
one  fourth  of  it  may  rt^mniri  empty,  it  la  then  tightly  corked 
up  and  tet\  for  (wenty-foiir  lioiiri>  at  re«t.  A  black  precipi- 
tate will  he  formed ;  but  if  nickel  is  present,  tlie  superuaiant 
liquor  is  gr«en,  and  on  decanting  it,  and  testing  with  am- 
monia, Ihc  chameteriAlic  blue  oolour,  indicative  of  the 
priMi^ncB  of  nickel,  i*  produced. 

10.  Tbe  liquor  tillered  from  the  precipitate  produced  by 
hydrosulphuret  of  ammonia  in  the  first  tnittance,  wliich  was 
pot  aside  for  furlher  cxamiuuiion,  niid  which  may  eonluin 
magnesia  and  hmc,  nhould  be  .lupenwturated  with  hydro- 
cblork'  acid,  and  bwtcd  until  all  odour  of  snIptiureUed 
bydrogen  lia*  dtiuippeared.  It  1*  then  filtered,  and  (lie 
filtratn  t(  boiled  wiih  an  esc«ni  of  cnrbonale  of  ammonia 
mixed  with  ammonia,  if  aAer  boiling  for  some  time  a  pre- 
cipitate is  produced,  it  is  an  eartliy  carbonate  wliich  should 
be  separated  by  fitteiing.and  if  Uw  aiinilc,\>wi\ft\K*V.A.^\A'. 


« 


wtlfc  m  rirv  ptmeBtUimmgiu  parity,  AmM  not  tiw»yt  he 
I  iaAeMhrs  «f  the  prcMMK  ef  rutkj  I 
%  Tkk  MtjJ*  hM  Iwdjr  becB  onplo^e^  m  » 
fer  wbiu  Uid,  m4  Ibm  m  a»  doabt  bat  ttet  ii 
■Ma/  adTMUfcM  onr  the  kiMr  MbMuM*  m  » 
l^n«  oxTda  tt  ame  bM  ■  mItct  wfent*  ooIdbt  of  fwt  tarih 
liuejr,  M  Mneb  m  tl«t  tbc  bm  wbha  lead  looka  BKrkj  by 
tb«  fide  nT  h  I  It  bu,  BorcoTcrt  tbc  grtat  admrtice  of  Mt 
biing  poboneiM,  ■nd,  when  nu«d  wiih  oil.  It  hu  ooC  Ifca 
nnplruiuil  *rm'II  of  «rbifr  b-ail  puol.  lu  torerimg  power  il^ 
baweti.'r,  inliTiitr  to  that  of  whiiL'  Iciul,  in  tfae  praportiqn  of 
•ticRit  1  I  3.  Iienoa  Itt  neiJi^  will  prob«Uy  be  redaecd  (» 
•Ddi  wurki  «rber«  Rbperioriijr  of  colour  b  of  mora  itnpar' 
tMfw  than  oooHNDf.  It  it  uMrtctl.  thnt  fay  utizing  it  whb 
Id  or  Id  |i«r  tt-t\\,  of  itn  weight  of  liniw<il  oil,  pnmoadj' 
hnint,  MJib  jKroKjnk  uf  mingaDOW^  lliat  it  cuvrnt  u  ?r«ll 
II*  whiio  IbuI.  Howwor  tbh  bm/  Im^  It  slioutd  be  boriM  la 
luluil,  iluti  ilir  puluur  of  oxyAo  of  nnc  not  Imiif  kSnctnd  bjr 
V^urrlUHl  li/ilru(«n,  U«U\  wHkum  mwb  longer  Ihan  wliil* 
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■rod  pitint,  nnd  this,  to  »ome  considcrttblc  extent,  should  be 
looked  u|>0D  Bs  a  set  otTajiainsi  ita  gr«iLter  original  (.iitii. 

3,  Commi'mal  oxyde  of  unc  ie  §omctimwi  uilultcrattKl 
witL  starch,  cfialk,  earlionale  ef  ma^ncna,  0/  baryta,  af  sine, 
and  u-kitc  clai/. 

4.  Tlie  jircsKnce  of  tbeao  substaricp*  may  be  dftcclcd  in 
tlie  following  mitimer  : — 

Ji.  Ituil  u  pnrlioii  of  ttitt  uxydo  of  txne  under  rxuminaliou 
in  walor,  and  whi^n  thi?  litiuur  liiui  become  p<irfi'ctlj-  cold, 
pour  into  it  u  little  of  aii  ikiucuuh  -MiIulioD  of  incline ;  if  a 
blue  colour  \*  [iroducvil,  th(-  [ircai-iiL-e  of  tiarch  in  ccrtMu. 

6.  IKnoIre  another  [KirlJon  of  the  uxyde  of  xinc  in  queit- 
tion  in  acetic  iM;id  1  if  un  eflVrvi^Duciicv  tukni  pinrr,  the  pre- 
Bcnce  of  an  earthy  cnrbonntv  iiiuy  be  Ku;>[it'cli-il,  vrliich  may 
be  nilenvard*  i<lcntificd ;  tlie  aluiiiiiiu,  if  luiy  be  prcHrnt,  wrill 
rcjnnin  iiwolubU',  or  if  u  [umiiui  uf  it  i*  taken  up,  it  will  be 
dctcclcii  subscqurnlly  in  tin-  li((iicir.  The  noetic  acid  solu- 
tiou  should  now  bo  treated  by  a  curnrnt  of  Hul|>hurette<l 
hydrogen,  which  will  procipilntc  all  the  xinu  in  the  -itatc  of 
Bulphuret  of  line,  which  should  br  left  at  r«At,  until  it  ho* 
Mitk-d  well,  after  which  the  Hiipernntant  liijuor  iii  decaottd, 
and  the  precipitate  is  collected  on  a  filler,  llie  liquor  fil- 
tered from  ihe  aulpburel  of  linc  aliould  be  coueentroled  by 
hwt,  sulphuric  acid  and  alcohol,  being  now  added,  will  pre- 
cijrilati;  thi:  iime,  if  present,  in  the  stale  uf  Aulpbale  of  lime, 
which  Diny  be  collected  ou  a  filter,  wa»hed  with  flpiritu  of 
wiiM',  dried,  iginitcd,  and  weighed.  68  grains  of  sulphate  of 
Uinc  rcprctwnt  Sti  grains  of  lime,  or  50  gr^ns  of  carbonate  of 
lime;  or  each  grain  of  sulphate  of  lime  contains  l).4]176of 
Ubic- 

7-  Lime  may  bImo  be  precipitated  by  boiling  the  liquor 
fittCTTil  frqin  the  sulphiirt-t  of  nine,  vintil  all  mloiir  of  nul* 
phurclleti  hydrogi-n  has  liijnppvnrcd,  filtering  if  nf?cf3i«*ry, 
adding  a  suitable  proportion  of  mI  amutuulac,  in  order  to 
keep  the  magnesia,  if  any  be  pri.';>ent,  in  iMJution,  nuirating 
Ihe  tree  actd  with  atumonia,  and  thcB  ad<^G.i^  oxi&aX»  cK  •>».- 
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I  uaBbi,  w]u(4i  will  prvdpiute  the  litn«  in  the  stato  of  oxikit 
of  Ktnc,  which  i>houl<l  be  oollM-to<l,  ami  washed  on  the  tkut. 
(tried,  unl  ignited  in  ■  platinum  cninble.  The  oxalate  bum 
with  k  l>lii«  flame,  due  to  tbc  oxyde  of  carbon  produced  (  U 
khoulil  be  calcined  until  it  is  quite  white,  yet  tin!  beat  bibM 
not  be  loo  ^Irong.  Tli«  residuum  ooiuista  of  cnrbonola  tl 
limr,  froni  which,  aAcr  weightog,  llie  quantity  uf  lime  it 
c&lciiUic'd.  1  grain  of  carbonate  of  lime  oontaiod  O^GSSS 
grain  oflimc 

H.  If,  howGTcr,  the  lime  haa  beOB  separated,  aa  Milphiiia*f 

lime,  (he  liquor  Bllored  from  it  sboald  bo  expoM-d  for  kvmI 

honra  to  a  inoderalc  heat  in  order  to  «]qwl  the  ulooho),  lad 

jibe  magnesia,  if  any  be  present,  is  precipituled  a»  bibaot 

tpbosphale  of  auunudia  and  maifu^iai  by  auliiiion  of  pbof 

'phate  of  «oda  with  addition  of  amaoDla.     But  when  ibf 

lime  liaH  bveu  [>recipitatcd  by  oxalate  of  lime,  the  fihnh 

may  ut  nnce  be  treated  by  ptuupbaU  of  soda,  as  jmt  laid. 

r  The  doobli'  phoiphnte  of  nniinoiiia  nn<I  tnagncMa  take*  a  kag 

ime  to  Hettlf,  aud  a»  it  in  not  quite  insoluble  in  water,  it 

[ahould  not  hv  waclicd  too  lung  on  the  filter,  othcrwiie  the 

Vlvater  uaod  for  wiighing  will  paw  turbid  ;  it  ia,  howoni, 

better  to  wash  it  with  water  mixed  with  one-cighlU  of  aia- 

aoniik.     T)ie  precipitate  after  washing    is  well    dried  and 

ignited  at  a  moderate  temperature  at  first,  whicli  ia  graduall} 

increased  lo  a  ^ood  white  heat.     The  reaiduum  Id  pyraftlwa- 

piiate  of  magnesia,  which,  when  cooled,  may  be  woo^Md. 

'  1  grain  of  it  represents  0.3GG37  jcrain  of  nagBoia. 

9.  Magnesia  may  alM  be  precipitated  ftxun  tho  tiijuor  lU- 
tered  from  the  sulphate  uf  lim«,  pnn-ided  no  Other  carlk  1» 
prcMAt,  by  means  of  a  »olutiun  of  carbonate  of  putosli  and 
boilii^  tlie  whole  for  some  tiiae.  Hie  pwcipiiotcd  nnitnl 
Carbooat«  of  magnesia  produoed  is  then  collected  an  a  A)* 
ter,  washed  witliout  interruption,  with  iMiling  water,  and 
only  for  a  moderate  length  of  tinu:^  becauae  it  is  not  (julto 
olublc  in  water,  after  wbidi   it  is  dried,  ignited,  and 
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10.  This  water  nscd  for  waabing  should  be  u  bot  as  possi- 
ble, because  uirlxmiito  of  mi^eaiK  is  1«M  soluble  in  liot  than 
iu  cold  wiilvr.  F»r  wlitch  purpoM  I  «m  in  tJK  liabit  of  pour- 
■1^  hot  watrr  in  a  separaliii;;  funnel,  and  directing  a  ttrcam  of 
atearo  iMuing  from 
a  Florrnw  fla»k 
on  th«  oul»i<lc  of 
the  liltcr  conuin- 
ing  the  predpitaU^ 
and  which  is  placed 
In  ■nj'  platinum- 
wire  filt«r>lK>liler 
as  here  rcprcaent- 
fd.  I  bog  to  re- 
commend this  ap- 
p«nttos  for  filtvr- 
injK  In  all  c**et 
wlivre  hut  vrat«r  b 
not  (ihjfctionable, 
which    In    Hrldom 

th(!  cwe^  the  filtfiring  proceeding  th«n  with   tenfold  r^- 
dily. 

11.  Tlic  prwoncc  of  alumina  is  always  very  easilj  de- 
tested by  dUwJving  thi:  oxydr  of  zinc  iindor  examination  in 
ejtbcr  acctie  or  hydrocblorii:  acid,  nd<!ing  a  sufTicient  quantity 
of  sal  amm<iniiK',  aiiil  tlu^n  a  large  exerts  of  nranionia,  which 
will  precipitate  the  alumina,  which  may  be  collected  on  n 
filter,  washed,  dried,  ignited,  and  weighed.  The  lUoe  and 
nugMti*  might  alw  bo  Mtpnratod  fi'oni  the  liquor  filiemd 
from  the  alumina,  in  the  manner  which  has  been  described 
boforfk 

ri.  Let  OH  snppoae.  howerer,  that  the  5AmpIc  tinder  cx> 
amioation  contain*  biwides  »xy<!e  of  zinc,  alutiiiiut,  or  baryta, 
or  lime,  or  mngnena,  or  all  these  Rubstanoe*,  thi?  nioit  n-ndy 
course  to  be  adopted  for  the  detection  of  llieae  Rubrtances 
should  be  as  foHows : — 
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13.  Dlwolre  tlie  uunple  In  tnodcniiel^  dilute  bjdrocUcni 
Bciil.  (No  sediment  should  be  left.  If  knjr  appeon  ll  aq 
be  silicn,  pOMiblj  oxjrde  of/rarf:  Id  the  Intlvr  comv  m  inftl 
hydrcnulpliuret  of  uanoiiU  vrill  ratikr  it  black,  and  If  ilk 
•ilicA  il  will  fed  grittj  wbeo  nibbed  witli  n  glwM  rod.  oril 
may  bn  nliiminii.)  Filter  if  Deooanry,  (if  ihr  ox  vdc  1»  |iiin 
then  will  be  no  neoeuitj  for  Alterb):),  mid  «nl  annDiiniir 
to  the  *uluiioR  and  a  large  exeest  of  austic  aninionia.  Thr 
bulk]^  {>rt<cipilnte  n(  firM  [iruduced,  otid  which  i«  oxyir<it 
xino,  i<  n-dtHiulveJ  by  (he  exi;eM  of  uunionia.  If  a  wUm 
fliikjr  prcci|>itate  nmaiiu  iiuoluble  in  (be  exmoa  of  anunoifc 
cmplojud,  it  ix  uluuina.  Filter  i  to  tlie  filtrate  stdd  tiyJroaJ 
{iharet  of  aiQinonin,  tliii  will  precipitate  tlie  wliole  of  llir 
cine  as  sulphurct  of  xinc,  which  i.i  whid-,  alh>w  it  lo  tdtlt 
well,  decHnt  the  clear  supcrnolaiil  liquor  into  a  lilt«-r,  %nt 
boil  the  filtrate  nilli  hydrochloric  acid  until  all  odour  i' 
mlphnrcltcd  hydruj^en  has  (Usnppcnred  ;  Bller  ;  tuld  to  tlM 
flitrntc  nil  cxrctit  of  uniaonia  and  of  carbonate  of  ammoaofc 
and  1>oil  the  wholi-  for  a  quarter  of  an  liour.  If  n  precipii 
is  formed,  it  i*  an  earthy  carbonate,  ciurboiuite  of  lime  or 
baryta  ;  collect  tlicm  on  a  filter,  waali,  and  reiliwiolve  than 
hydrochloric  acid  ;  le«l  a  portion  of  thix  Mlution  with  one 
•ulpliate  of  lime ;  if  a  procipitale  i«  protluced,  baryta 
preAeiii.  7'nke  nnollirr  portion  of  llic  t*m>:  uilution,  diln 
it  with  wnlcr,  Mlunitc  exactly  the  free  arid  with  ammooi^ 
and  tiien  ndd  oxalate  of  ammonia.  If  a  white  precipitate  ■• 
prodticed,  time  in  prCM^nt.  The  liiiicr  wbirli  was  filterol 
from  the  earthy  carbonates  precipilnied  by  carbonate  «f 
ammonia  muy  now  be  tested  witli  photpbale  of  aoda  t  if  ■ 
prraipitate  in  produced,  it  is  due  to  the  prffWM^  "f  magninia 

14.  If  lime  and  buryta  having;  been  (bund  in  Ibe  oxyMeC 
sine  under  cxamiiiitiuii,  the  opcrotor  sImuM  wish  to  ectiaoir 
their  raspeotive  ((uoiitiiy,  he  should  alter  liaiinK  acfMnud 
tho  nno  from  it>  solution  in  acetic  ocjd,  aa  before  neotioooJ. 
by  means  of  auljiliuretted  liydrogan,  dilule  die  liquor  witL 
•rater,  and  add  ihureUt  won  my  dilat*  aitlpUiufa  mdA,  a» 
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long  as  a  precipitate  is  produced,  [t  is  Bulpbale  of  batyttt, 
which  Hbould  be  allowed  to  s«ltlo  completely  ;  it  itliaiild  thiMi 
be  collected  on  a  Alter,  washed,  dried,  igiiitcii  iind  wdghixl ; 
e«cli  grain  of  Buipbal«  of  boTTU  repreaentit  0.65632  gnuH  nt 
barjlo. 

15.  The  liquor  flltcmt  thdrefrom  mnj  now  bo  coiiccntratn] 
by  evaporatioD.  mixed  with  baI  ammoniac  to  prevent  the 
predpitatiun  of  ningnesift,  if  ihi.i  earUi  be  present,  and  Hatu> 
rated  with  aiamontD  ;  oD  adding  oxulati!  of  ainmooia  thiA  lime 
(klLt  down  t»  oxalate  of  lime,  which  nhould  be  treated  a« 
locntioned  before. 

16.  Pure  oxydc  of  cine  i»  entirely  soluble  in  muriatic, 
nitric,  and  acetic  acids,  without  ctfcrvcsccncc,  but,  aa  we  said 
before,  a  «ligbt  effervctcence  is  sometimes  nodcedi  because 
the  pure  oxyde.  absorb*  carbonic  acid  from  the  air.  A  solu< 
tion  of  nitrate  of  baryta,  or  of  chloride  of  barium  should 
produce  uo  precipitate  in  the  clear,  dilute  solution,  or  ebe  a 
auljihale  (probably  iulpliate  of  xinc)  ia  preaent. 
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See  Corrotie^  StMinuUt. 


PACFONG.— See  German  SUmr. 


PALM     OIL. 


1.  Palm  oil  ba.4  the  combtcnoe  of  sod  butter  or  l&rd,  la  of 
a  deep  oniDge>red  colour,  has  aa  odour  of  iitruwberry  or 
of  violets,  but  somewhat  rancid,  it  is  altnont  taiitclcss.  It  is 
obtained  from  several  species  of  palm  troes  which  grow  on 
the  western  ooo&t  of  Africa.     It  is  generally  mx.«.&  ■•■X'Cn 


tu 


PEPPER. 


iletrilusoTbrancliice,  istHt,  uul  otfan-  iin[»mtiea.  and  in  atiit 
to  Mttinaie  Ihnar  nmouat,  the  t^siest  nnd  m<mt  ready  wsj  h 
ta  ndt  lbs  oil,  to  strain  it,  to  Ih»1  the  scditnent  wil^ 
vrmlAT,  and  strain.  A  bctt«r  waj  cooaals  in  pvttillg  b 
portion  of  the  oil  in  a  small  calico  bag.  suspendMi  at  the  hqi 
of  m  jar  hj  tbreadi,  or  other  coDrenient  nKaiu,  a»i]  to  admit 
It  HtTMin  of  ateam  b;  a  tube  (hnn  a  flonooe  fluk  into  tbe 
jar,  whidi  should  be  kepi  corervd.  The  Meam  mehf  the 
nil,  which  p<!rcolMiea  through  the  bag,  in  which  tbe  inpo* 
ritirai  nrc  nf^i'TwimU  Umoi  in  »  perfwUj-  cli^an  itate.  Thej 
nuiy  thvn  be  dritnl  and  wdghcd.  An  opjiri^ximative  vay  </S 
MtimatiDg  tbe  amoant  of  the««  impurities,  coosigta  in  patting 
n  certain  quantity  of  tbe  oil  in  a  giaca  tabe  closed  at  one  end, 
aitd  immersing  it  into  boiling  water.  The  oil  is  tliua  rendend 
fluid,  and  tbe  ImpuHtiee,  being  hearier.  settle  at  the  boUom. 
2.  It  in  titnt«d  in  various  books  tliat  palm  oil  is  aoiactiiBta 
iniitatMl  with  bog'ii  lord,  coloured  with  (urmeric  and  aocntcd 
with  flanmtinc  iri*  mot.  It  ix  hardly  pcwible  thnt  racit  ■ 
frand  con  tic  practised,  seeing  that  h>c^'a  lard  ia  doable  the 
])rice  of  genuine  pahn  oil. 


POMI'ilOLIX.— See  Orydfo/Zme. 


PAPERS  (COLOURED).- See  Bhnc  Mangt. 


PEARLASH— See  Futnsk. 


PEPPER. 

I.  Ptrpper  is  tbe  fruit  of  various  kinds  of  plnnU,  wWch 
groyf  pnncipaUy  in  InUa,  Sv(&,  and  the  eastern  islands. 
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The  following  varieliee  are  met  wilU  in  commerce,  ram*!/, 
— bluck  pe|i|>«r,  wliiU!  jieppcr,  caycnii^  pepper,  loiig  pepper, 
ani]  puU-Ih. 

2.  Ulaci  }irpprr. — Good  \>l»A  jicppcr  nhonW  have  a  very 
hcil,  pungent  tastc^  and  a  «lrong  nromatic  odour  ;  the  grain* 
abould  he  Lard  aad  not  tcj^  full  of  wrinkles  ;  tljBt  wliicli  U 
in  saiull  slirivelled  grains  is  of  inferior  quality,  ii«ULcr 
Hhoiild  tlie  graioH  break  easily  wlieu  pressed  between  the 
(iiigt-rM,     Black  pepper  from  Malabar  is  Ilie  lieat. 

3.  U'/iiie  pepper  is  tlie  same  sulutunce  as  black  pepper, 
from  wliicli  the  outer  coating  lias  beeii  removed  by  liluiielivnf;, 
it  is  accordingly  much  le:^  pungent  and  strong  than  blaek 
pepper. 

4.  itoth  hlack  and  whii«  ptjipcr,  when  ground,  are  very 
often  adulterntiMl,  nnd  i«omctinit3<  in  an  eslrnnrdinury  degree 
with  ground  »i/-c«A«',  lirtsend-mcal,  and  otWr  like  nubrtancc*. 
Tlie  be^t  way  of  guArding  against  adulteration  is,  tike  for 
coffw,  to  boy  thi^  nrlidc  in  tlic  grain,  and  to  examine  whether 
it  has  the  appearance  which  we  have  described  above,  and 
which  are  the  criteria  of  a  good  quality. 

5.  MM.  Buesy,  and  Uoulron-Chorlard,  "  Traite  dea 
moyeuB  do  rciconnoitre  Ice  FaUifiea [ions  dea  l>ruguessimpleaet 
Coiuposeea,"  describe  a  falai^eation  of  the  gmins  of  pepper, 
by  tnantij'aeiuriru/  them  with  cayenne-pepper,  mu.itanl,  and 
various  uerid  and  pungent  powders  made  into  a  pn:>t«  with 
niucibtge,  and  granulated  in  ttucli  a  way  as  to  bear  consider' 
able  rejcinblunce  with  genuine  pepper,  and  scarcely  re- 
cugnixabte  when  mixed  with  a  suitable  quantity  of  the 
latter.  Tluiy  slate  ttut  the  manufacturer,  in  order  to  imitato 
the  gcimine  article  more  closely  still,  introduces  into  the 
interior  of  the  false  grains  a  mustard  seed  as  a  kernel  to  the 
above  paste,  so  that  on  breakiog  the  ariificial  grain,  the 
mustard  seed,  wbicti  has  bccomo  loose  by  drying,  falls  out, 
and  simulates  exactly  the  little  hollow  which  is  generally 
seen  in  the  ceutre  of  the  genuine  grains.  Tlie  beat  way  of 
dttteetiug  this  fraud,  consists  in  tkrowiu|£  &  O^Tta^  t^^axcC^'^ 
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of  tli«  sittpected  pepper  into  teplil  water  ;  tbe  genuine  Vff* 
remains  lolid  aod  retains  its  sfdierical  alia|ie,  wbibt  di 
spurious  j^nuns  swell  out,  soon  become  soft  and  gtaty,  tai 
un  uirriox  become  diriotegmted  itad  bll  into  powder. 

(i.  Fur  tbt-  purpone  of  Moertaiiuiif;  whetfaer  gmoDd  peppw 
in  genoini;  oiid  of  ;(uud  quaUij,  tbe  bi^t  w%v  eonrista  ia  aaw 
taining  the  tunount  of  pip<;rine  mntnined  in  the  pepper  undff 
oxaminatigo.  'I'hif  niajr  be  done  by  treating  1000  gniM 
for  example,  of  pulvcrinvd  pq>p«r,  with  alcoltol  of  Kp-  (T- 
0.833,  until  they  are  exlian^tcd.  'I'he  solution  ia  tbro  fit- 
tilled  to  tlio  coQsistenco  of  an  extract ;  tho  (rxtrsct  «o  oblainl 
is  then  mixed  with  a  folntion  of  ousiic  poiMMlt,  wUch 
disBolree  tbe  rosin,  and  leaves  n  grn-n  powd<T,  which  ahoiU 
be  fint  well  wuhed  with  water,  and  then  dissolved  in  alcobd 
of  ep.  gr.  0.633.  By  spontaneous  eTapornlion  the  mlutica 
field*  quadrilateral  transparent  oblique ly-truncnt4>d  cryttd* 
pipcriius  which  ar«  taiMdesa  and  inodorous,  insoluble  is 
cold  water,  sparingly  Mlublo  in  hoilinic  water,  fn>m  wkldi 
they  Mparotc  on  cooling;  soluble  in  alcohol,  «pecJaUy  mUh 
the  bolp  of  heat.  The  nlcohoUc  solution  is  precipitated  tj 
water.  Good  pepper  yirld?  about  one  and  ft  ludf  per  eeot  of 
,  piperine :  and,  of  course,  if  tho  ardole  is  adnlientied,  the  i^ 
uc«d  jiroportion  of  tbe  {ripoiims  obtained  nay  serre  w 
Ddicate  tbe  <|uality  of  the  pepper,  or  tbo  extent  of  the  fnod. 


1 


PEROXYDE  OP  ilEBCCHT. 

RED  OXYDE  OP  MERCURY.     MTRIC  OXYDK  OF  UBB- 
COBY.    PRECIPITATE  PER  SE. 

I .  Perazyde  of  mcreury  (HrO)  is  ordinarily  in  the  torn  </t 
eryMaUiae  poirdcr  of  a  red  or  arange*T«d  eolour,  which 
>  yellowish  when  rcdaeed  into  veiy  flue  pewdar,  Ttfj 
slightly  BolubLe  in  water  i  the  eolaiioa  renders  sj-mp  of 
TtnletB  gnxn.     Vfhen  \«a)cA,  'faracjlo  of  mervury  lunt 
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block,  but  it  beoomc*  red  n^in  on  Moling.     At  400*  it  i« 
ro»olv«d  into  mercury,  nnd  oxygen  is  evolved, 

2.  I'croi^de  of  uicraatj  is  8oni«timcA  adulterated  with  rtd 
kad,  or  witb  hridtiltut.  Thi«  IHud  may  be  delected  by 
hestiiif^  a  {wrtion  of  it  in  n  nnttli  Uerman  glass-tubei  elo»cd 
at  ouo  end,  until  tlie  peroxyde  of  mercury  is  completely 
dccuuipiiRcd;  a  fused  residuum  of  proUayde  of  bad  will  then 
be  left,  or,  if  brick-dust  b  jtresenl,  it  will  remain  unaltered 
in  tlic  tube  ;  or  a  portion  of  the  i)eroxyi]e  of  mercury  may  be 
heated  on  charcoal  before  the  blowpipe,  when  the  lead  <jr  • 
the  brick-dust  will  be  ltd  on  the  cbnrconl,  by  which  means 
the  fraud  may  be  at  oiiue  detected. 


PERUVIAN  BARK. 

1.  Peruvian  bark  Is  the  name  of  several  species  of  bark  of 
tn-ea  uf  the  genus  cinchona,  found  in  Fern  and  several  otiier 
parts  of  South  America.  Tlic  value  of  the  boric  DWy  be 
determined  »a  foUown  : — 

"Tiic  bnrk  is  to  be  submitted,  in  the  first  place  to  a  pre- 
liminary examination,  for  the  pur|>06c  of  ascertaining  the 
amount  of  vc^eto-alkoli  contained  in  it.  The  sumt  and 
safest  way  is  to  take  n  certain  quantity,  say  about  two 
pounds,  of  the  bark,  and  to  treat  this  by  the  common  process 
fi>r  the  preparation  of  sulphate  of  quinine.  A  prompter,  but 
low  conclusive  test,  is  the  precipitation  of  a  decoction  of  the 
berk  by  means  of  tnfuaiun  of  gullnuts ;  the  amount  of  vegelo- 
alkali  contained  in  ibe  bark  beinf;  eHtinuiied  from  the  lees  or 
greater  abundance  of  the  precipitate  formed.  Gelatine  strikes 
a  white  or  gn-'yish,  tartar  emetic  a  yellowish,  precipitate  in 
decoclioDH  of  bark.  Solution  of  persulphate  of  iron  coloure 
decM:tiun  of  berk  green  ;  sometimeit  it  produces  an  abundant 
griiyiih- black  precipitate;  afler  the  nibaldence  of  thi±  precd- 
pitMle  tbc  supernatant  liquid  looks  green. 

"  M.  GuiUennoad,  the  younger,  has  given  the  following 
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vcTj  eommodioiu  proc«*s  fur  leating  l»rk  ; — Reduce  tli«  tiui 
to  powder,  tuid  uyvt  this,  \>y  ili«  iiMtbod  ot  ili«pl»ccixieii^ 
with  ten  parts  of  nlcolvol  o(  80  c«Dt.  (3P  Cutter).  Add  It 
the  ftlooholio  proiJuct  30  Kramines  of  pulverised  <]iitckUiM  fk 
every  kilogramme  vf  bark,  and  agitate  tbe  mixture  rrpott- 
odlj-j  by  Ihia  opciraiton  tbe  li^iuoT  a  almost  eonpleulf 
dccolorirx-d.  Hrmnvc  the  oalcoreous  pndpjtate  bj  filtntkA 
and  ailU  to  llic  tiltorcd  liquid  salpburic  acid  id  qumntitjr  tnf- 
flcient  only  to  import  to  it  liie  very  {kintest  »cid  reactun. 
.  DiMil  it;  filtcf  off  the  trifling  quantity  of  rraiJn  wtuch  hM 
prccipitiilcd,  nnd  concentrate  the  liUraI«  lo  crysiallizatiooi  A 
minut«  quantity  of  sulphate  of  quinine  remainit  in  the  motliff 
liquor,  from  which  it  may  l>c  obtained  by  tbi^  approprixt 
process.  Tliid  last  operation  may,  liotrcver,  in  most  in^^w 
he  omitted,  as  the  quantity  of  Aulphatc  in  ihn  mother  Hqw 
is  uauidly  very  minute  only. 

"  Tlie  <iuaiititlea  of  sulpliate  of  quinine  or  tnlpbatc  of  on- 
rboiiinL-  Kapedively  furnialied  by  ilie  several  vuietias  ol 
bork  whidi  occur  In  eommeree,  are  aa  follows : — 

"One  kilogramme  of  Caliituyn  bark  yields  (without  the 
rind)  32  lo  34  gnumnca  of  sulphate  of  quinine. 

"  One  kilogramme  of  CaliMjit  bark  yields  (with  tlie  ri: 
24  grtimmcB  of  «tilphalc  of  quinine. 

"One  kilogramme  of  grey  l*xa  bark  yiefcU    12  to 
gramme*  of  «ulphalc  of  dnebonine. 

"One  kilogramme  of  gmy  Lima  bori:  yield*  12  grantiDW 
of  sulphate  of  cintrhonino. 

"One  kiLogrammoof  intensely  rod  bark  yields  IGgrantBiM 
of  sulphate  of  quinine,  V  grammas  of  sal|)liat>r  of  eineho- 
nine. 

"One  kilogtwnine  of  pale  red  bark  yidds  IS  grommM  of 
sulphate  of  quinine,  8  )*mmme8  of  stilpiiaie  of  cinelionine. 

"  One  kituf^rainmc  iif  spongy  Cartbagena  bark  yielils  3  U 
4  granuDca  of  sulphate  of  clnckooino." 

"Tlie  sulphate  of  quinine  Is  prepared  moeily  IVom 
Jt-lhw  or  C«UMiyii  \iaik. 
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1.  Fliosphate  of  soda  is  in  obtong  rhombic  ciystnln,  or  tu 
NiaaU,  wliUe,  nucrcous,  shining  plnlcs,  whicb  do  not  rcnilily 
dHoreaoe  by  expiisiirr,  of  n  slightly  saliao,  but  not  lntt«r 
tanle  ;  pboe})liiitc  of  joda  turns  syrup  of  viokte  green.  It  is 
Mlulilt!  ID  thrc«  parts  of  cold  and  two  of  boiling  tvalcr.  Its 
aolution  is  precipitated  by  barylic  aalls,  nud  the  precipitate- 
is  oomplclcly  soluble,  without  effneveecvnce,  in  nitric  acid. 

2.  The  salts  by  wbicb  phosphate  of  aoda  L*  generally  eon- 
tiuninalcd  arc  gtilphaU  or  carlonatt  of  soda,  ekhride  of 
sodium,  and  aonieliniea  a  Utile  anttnie  ar  arKtnioun  acid. 

3.  The  presence  ai  lulpkalr  of  soHa  i;<  dcti^cli^  by  di.violvii^ 
a  portion  uf  tbe  milt  in  distilled  water,  and  acidifying  it  iviili 
nitric  or  bydrochlorii:  ucid.  If  a  solution  of  ch1ori<l«  uf 
barium,  or  of  nifrul<r  of  baryta  being  now  added,  product^  » 
whiti'  precipitule,  inmiuble.  in  water  andin  acid*,  it  is  snlphali; 
of  baryta :  the  Liquor  conKuniog  tho  prccipitato  should  be 
boiled  a  tittlii  in  order  to  agglomerate  it,  and  aOer  settling,  it 
in  poliwlpil  on  n  filler,  washed,  dried,  and  ignited.  1 17  gr. 
uf  sulphate  of  baryta  represent  40  of  anhydrous  sulphuric 
acid,  and  consoqucntly,  1T2  of  dry  sulphate  of  soda;  or 
each  grain  of  sulphate  of  baryta  represents  0.84S68  grain 
of  sulphuric  acid. 

■t.  Tlie  presence  of  carbonate  of  toda,  or  of  any  ollner 
carbonate,  is  delected  by  moiatening  the  salt  with  a  little 
water,  and  [worlng  an  acid  upon  it,  wliieli  will  produce  a 
diifcngagemeiit  of  carbonic  acid,  the  quantity  of  which  way 
be  readily  eattniated  by  Dr.  Freteniun  and  WIUb'  apparatus. — 
(Soe  AVialimeliy.) 

S.  The  ijuantity  of  carbonate  of  soda  in  phosphate  of  swbi, 
may  alN>  bo  cntiinuted  by  carefully  precipitating  the  solution 
with  nitrate  of  baryta,  collecting  the  precipitate,  waaliing, 
drying,  and  thpn  weighing  it.     It  should  v\\*!a  \jis  Vcw>i.Wi.V<i 
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weak  nitric  Mid,  which  will  rt-diatfolre  Ute  carboniit«  aad 
pboapliato  of  bu-fU,  uid  loive  aay  8iili>hate  wbiob  may  be 
pnmai  in  an  tiunlnble  MUte;  Ui«  filtrate  being  ouw  sau- 
rntnd  hy  ammonia,  ibc  i^mpbuu;  ot'  baryta  al«<n«  will  U 
|irodintat«(l,  anil  after  M-panUiiig  it  liy  liltcrltip;,  the  baiyu 
left  in  the  Hulntion  may  now  ba  jwvcijiltated  hy  Ixiiling  wtlfc 
carbonale  dT  ammonia ;  t»e\i  grain  of  carbonate  of  baryn 
thus  pr«cipi  tilted  oorrunpond*  lo  O.MS  grain  of  earixioaie  of 
Doda.  If  B  mlution  of  c&rbonatc  of  nxla  bcdng  added  lu  cm 
of  phoqdiate  of  aoda  nnderR  it  turbid,  it  ia  a  proof  of  Uk 
preaeooe  of  an  earthy  baae. 

6.  T1i«  preaence  of  ehknride  oftodiuin  i*  reoogalxed  by 
diMolvIi>}[  n  portion  of  tlw!  phosphate  of  aoda  under  ezamlna- 
tion  in  wulitr,  iK-idifyii^  th«  aolntioit  with  nitric  acid,  aai 
twiiiig  with  solution  of  nitrate  of  nlvcr,  wliich  will  then  pro- 
dnoc  a  prcdpitntc  of  chloride  of  ailvor,  insolnblc  in  dUnu 
acicb,  but  immcdintrly  solublo  in  ammonia. 

7-  ^nenic  and  ars«uoiH  adds,  which  exist  ptomctinxw  in 
pboaphate  of  mda,  may  be  dct«etad  by  dissoiTing  the  phe*- 
phata,  adding  hydrochloric  acid  to  the  aolulion,  and  psMdng  • 
onimit  of  milphurctted  hydrogen  through  i  a  ycJIow  pr^ 
d|rflate  of  BUlphuret  of  arsenic  la  produced,  Mp«nal)y  by 
applylug  heat ;  If  tbc  lolution  thu:i  naturated  witlt  tl»  gas  br 
left  at  reat  for  about  12  liourH,  in  a  warm  place,  the  whole  of 
the  UMnIo  will  be  precipitutcd. 


riNCHBECK.— See  Bmn. 
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ORES  OF  PLATINUM. 


I.  Plaiiiium  ore  U  found  in  the  sandy  dcpoMta  «B 
conliiin  gold  and  diuaund  \  \b«  ^n^au^al  mines  of  tbta  i 
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vnlunble  in«(Bl  are  those  at  Cbooo,  in  New  GrvnatU,  i>f  thr 
Braxilj,  aixl  of  the  Oural  Mountains. 

2.  The  ore  of  ptatiauiu  «>iiidat8  chiefly  of  ptalinuui, 
iridium,  oanimn,  poUailima,  irou,  copper,  and  n  luiiivn  atlojr 
of  osmium  and  iridium.  Tiie  latter  cvmjiound  i«  liunler  lliut 
ruby,  and  haa  been  ajiplied  to  the  manufacture  of  extrcoMtlj 
dcgani  aitd  durable  peiu,  known  under  itie  name  uf  "Ever- 
lafitinp;  gold  pens,  Ilie  invention  uf'  J.  I.  Hawkiiio,  Em]., 
C.  E." 

3.  The  ore  of  platinum  contains  besides  some  chrome- 
iron,  titan  I  urn-iron,  Hmall  spaugles  of  an  allu/  uf  gold  and 
sUTer,  a  few  puriiclta  of  native  iron,  siunll  fruj^merit^  of 
hyacinth,  a  little  mereury  and  suiid. 

4.  BerEcliux  gives  tlie  futluwiiig  Biialytia  of  the  ores  of 
this  mineral  :— 


CoBflUIBHll* 


Platinum 

Iridium -..»....«... 

Rhodium ...._....... 

Omium ^.... 

Palladium  ..'. 

Ikd u 

CoppM 

Alloy  of  oamium  and] 
ifwum,  vid  rorcjptV 
nuter i 


Ohv 

UbgO- 

•MlbAMtta. 

Nod 

■ 

UipiMIt 

iibou. 

TSJtt 

ItAV 

m-io 

'ai.su 

M.M 

84.U 

4.97 

3.U 

II 

1.44 

).0» 

3.50 

0.80 

l.li 

l.ii 

3A« 

•i.U 

S.13 

i>h 

o!^o 

rio 

1.03 
1.06 

0.»7 
0.U 

0.10 

11.04 

13.98 

e.» 

5.31 

B.09 

1M 

0.70 

S-iO 

a 

U.74 

0.40 

•1 

US 

9.30 

UO 

0.79 

9.01 

iM 

5.  Tim  ntetliod  recommended  for  the  itepuration  of  pla- 
tinum from  tli«  otber  ■Mtal4  with  wliidi  it  i»  mixud,  it  ihe 
foUovrii^. 

6.  'ILc  operator  first  KfMirMw  by  tba  hand  all  ike  grain* 
of  tbv  ore  vrbkh  have  a  diffitront  appeannce  from  the  rest, 
aad  thmc  arc  slirrvd  about  with  ■  go»d  nagnet,  to  order  U> 
•qwnitc  nil  tbo  magnetic  picoei,  and  llie  metallic  iron  (na- 
tire),  which  may  cxitt  among  them.     A»  Vto  uiuiv^'^^"^  ^ 
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these  magnetic  (trains  illffen  fVom  the  rest,  Ibey  sbanU,  if 
neotteory,  be  trated  wpontdr,  and  it  any  nte,  be  wdghedl 
in  order  to  dctenniDe  tbdr  unouut  or  proportion. 

7.  The  operator  should  now  take  8JS  or  30  gnias  of  tk 
sample,  nnd  treat  them  bj  nqoa  regta,  eontalniof  aa  eiw 
(if  hj'drochlorio  acM :  wlien  the  action  of  tbe  acid  appean  la 
be  exhoosted,  it  la  replaMd  by  a  fresh  quantity,  and  so  on, 
until  tbo  Treali  add  oeaaea  to  be  tinged  j-ellow.  During  tUi 
ireotmiMit,  funics  of  iiiiroua  and  of  ORoic  acids  ar«  erolred. 
When  the  platinum  has  altogether  diwolved  (vbich  b  bcil 
rlfcctcd  in  a  xoiaU  gloss-ratort),  diluto  the  aolutlon  with  • 
«nsU  luanlit;'  of  water,  and  leave  it  at  rest,  until  !l  la* 
<)uii«  rcllW  and  tlic  liiiuor  has  become  perlbotl;  clear.  Tbe 
rveiduutn  consists  of  spanglea  of  Irtdiim  and  ORDinm,  of  a 
black  powder,  wliicb  is  metallic  uidium,  Tilan-inm,  dutnie 
iron,  or  r|iiar(c. 

8.  The  clear  solution  above  alluded  to  is  <k«aoted  and 
evaporated  to  pappy  conaivtencc,  and  if  it  be  vei^  add, 
tt  alioold  bo  nculralixod  with  ammonia,  k>  that  there  alKiaU 
be  only  a  slight  exceas  of  arid  ;  a  rcrjr  ooDccntrated  »• 
lotion  of  eal  aminoitinc  is  then  adilcd,  and  nim  a  suflldcnl 
quantity  of  alcohol,  which  will  procipirate  tike  platlnmn 
In  tbe  slate  of  ammonia  •chloride  of  platinum:  and  as  thn 
predplute  requires  a  very  long  time  to  aeulci  th«-  IkiD-W 
should  be  left  at  rest  for  twenty-four  hours^  after  whtdi  llu* 
prooipitated  ammonia-cblorido  of  plallnan  may  be  ouUeclad 
on  a  Alter,  and  washed  with  spirits  of  winei  to  which  a  tilila 
sal  anunonisc  haj>  b«cn  adtlcd.  ThopreeipiUleBboiuld  then  be 
lined,  wrapped  up  in  the  ftlter,  nnd  put  into  a  platinum  cru- 
(Tible,  closed  with  its  oovct.  A  moilcrato  heat  is  tbcn  applied, 
during  which  the  paper  beoooics  charrml,  allcr  which  tbi> 
lirnt  x»  inenaaed  a  little,  in  order  to  volaiiKM  tbe  chlorina 
nnd  (he  aauDoniaca!  salt  ;  tlte  eorer  of  tbo  craeible  abooU 
then  bo  partially  removed  and  tbe  heat  increased,  in  order  tt 
'ooinerato  tlic  elumd  Biter  in  the  usami  way,  and  tbe  spongy 

luiotiBi  (eA  behind  is  wti^biciL 
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9.  Instead  of  sal  anunoniM,  cliLoriilc  of  potomum,  wbidi 
prcf^ipitalcs  platinum  more  counptetel/  utill,  maj  be  employed. 
It  is  (lone  as  fuUowa  :— To  th«  concenilnitcd  aqua  ngitL  mIu- 
lion,  add  about  60  per  cent,  of  its  built  of  alcobol ;  if  th^ 
solution  is  nciJ,  ncutrntiKu  it  by  eulii^on  of  puta*li,  and  tlwn 
lutd  n  concentrated  •qut'oua  solution  of  chloride  of  [iota»*ium. 
Ilic  potash -chloride  of  platinum  eo  produced  it  olliiwcd  10 
nettle  welljondit  is  then  Trashed  wit])  spirits  of  wine  containing 
n  little  chloride  of  polH»siiiiD  ;  In^tly,  it  must  be  ignited  in  lite 
sanie  way  as  we  just  described.  The  residuum  is  a  mixturr 
of  metallic  plnlinum  and  of  chloride  of  potassium,  which 
should  be  treated  by  water,  in  order  to  dissolye  the  chloride 
of  potasfivim,  and  the  platinum  left  behind  is  floally  ignited 
and  weighed. 

10  Tlio  aqua-regia  solution  of  the  ore  of  platinum  yields, 
when  treated  by  sal  ammoniac,  a  briek-rcd  preotpitste^  which, 
besides  ammunia-chloride  of  platinum,  contains  a  am&ll  (|uitD- 
tity  of  ammunia-cUloride  of  iridium.  Tbe  quantity  of  the 
latter  subettance  being  in  general  very  feeble,  is  ordinarily 
IcU  in  the  platinum  of  commerce.  Tlie  iridium,  however, 
may  be  separated  from  the  platinum  by  treating  tli«  maM 
with  aqua-regia,  diluted  with  about  three  limes  its  weight  of 
water,  which  does  not  sensibly  attack  the  iridium,  but,  on 
tbo  contrary,  dissolves  all  the  platinum.  Tbi*  solution  being 
repreci  pita  led  by  sal  ammoniac,  or  by  chloride  of  potiu>»ium, 
aa  above  said,  yields  the  double  chloride  of  ptatinum,  of  ■ 
pare  yellow,  or  reddish-yellow  colour,  which  after  igniiioti, 
Inves  perfectly  pure  spongy  platinum. 


PLUMBAGO.— Se«  BkcA  LraJ. 


PORTEit.— Sec  Beer. 


POTASH. 


POTASU. 


t.  TIm  BBbatsnee  bioini  nodor  tbat  unio  io  oomsmtv  a 
the  impure  corbonate  of  potash,  ohtauuDd  hy  lexiTiating  th« 
uhe»  o(  hurnt  pUnU  and  oraporattag  the  kj  to  drgmet* ; 
Urn  ruull  is  an  impure  cmboMtC  of  polwh,  cootamiaal«d  })j 
varUhI«  [>roportions  of  sulphate  of  pola*h,  of  chloride  ofpot- 
ouiuni,  of  Bilica,  ■liimina,  oxjrdo  of  iron,  of  nuuigiuictrc  0k. 

■1.  ComnMTcial  potadi  uin  lump*  of  a  bnnroooUnir.  hridt- 
red  internally,  vt-ry  hard,  dclkpit-necnt,  and  of  an  inUaudj 
plkalinr,  bitter,  caustic  tutc.  The  brown  colour  is  due  to 
the  prosonce  of  ofganie  matter.  When  the  po(a*b  prodneed, 
as  above  said,  >■  pat  into  a  roverbcralorr  fnnwco  Mid  caldnaJ, 
the  Tege4able  matter  ia  dcatrojrcd,  and  the  potub  beccnie*  cf 
a  blulah-whit«  colour,  aod  ia  called  pcari-ash. 

3.  Potaih  and  peariaitli  ar«  chiefly  nianufaettind  in  Itw- 
aia,  Polaod,  and  America,  the  ImuveoM!  foreats  of  ihoM  eouD- 
tries  aupplyiitg  an  abandanee  of  fuel,  and  eoosequentljr  of 
aalica.  Doth  potaah  and  pearla&h  are  of  great  fm]>artanoe 
in  twveral  mauofactures.  Tlie  prucemea  bjr  which  Ibetr 
commercial  or  alkaline  value  caii  he  ilelermiiMid  liave  IeCii 
fully  detailed  In  our  article  ou  Alkalimetry. 


POTASH. 
CAUSTIC  POTASH.     UVDRaTE  OF  POTASH. 


I.  Pure  or  couatie  potash  is  obtained  tnaa  the  wmataKU 
potash  (carbonate  of  putaih)  by  dijwolviug  one  part  of  lb* 
Ibiit  Rabntancv  in  aboat  10  or  12  poita  of  water,  boiliitg  tit* 
Mibition  in  a  dean  iron  Teasel,  and  adding  slaked  Unck 
In  onuU  portioas  at  a  tine^  to  the  botlius  tolutUn,  until 
on  Altering  a  ponion  of  it  and  reeeiTing  the  drops  io  hjrdj»> 
cbiork   acid,   not  tiiA  atiffiMBt  vttentacmM  b  ohaart«d  i 
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urJinariJy  about  oue  port  of  t|ui«k  lim«,  prerioiuOy  iilakvd,  w 
8utQi.'i<;nt  for  2  purU  of  coiumtrtiial  pntiwli.  The  Mlution  is 
tbun  ollowvd  to  nubxiilc,  the  cli-ur  ti(|tK>r  !»  <l<«mit«il  or  Bjf- 
plioucttl  out,  tind  vviiporatcd  in  a  polished  iron  vcitwl,  or  better 
Atill,  in  a  baaio  of  pure  silver,  until  it  BMumes  the  ap))ear- 
ftnce  of  a  syrupj  loaaa,  wltioh  concretes  in  cooling. 

2.  Caustic  puta^i  is  ordiuarily  in  flat,  irre);ular,  britili^ 
f^meulA,  of  a  grayish- white  diid  xometimea  reddish  colour ; 
when  pure,  they  stiould  be  )>erfectty  while  ;  their  taste  U 
excesMVcly  cauatic,  and  they  hare  ■  alight  odour  of  jxit- 
asli  ley.  Am  they  arv  e-xtremely  ddii^acMent,  and  attmrt 
promptly  the  carbonic  ncid  of  the  air  by  exposure,  tbcy  «luiuld 
be  Itept  in  well  stoppered  flasks. 

3.  Pure  or  cnastic  potash  is  ^nerally  contaminated  by 
tilieti  and  alumina,  which  impiiriliei  may  he  readily  delci^Ied 
by  diiuiolvin^  ■  [tortion  of  the  potasli  under  examination  in 
water,  «upen<atu rating  the  idlcali  with  bydrocliloric  acid, 
eviqiorating  to  dryness,  moistening  the  dry  residuutn  with 
dilute  hydrochloric  ncid,  and  then,  aflcr  a  little  wtiile,  pwir- 
ing  n  ^iiflicicnt  quantity  of  water  upon  it ;  lh«  aJUca,  if  any 
if.  present,  will  be  found  in  an  insoluble  stale  It  may  then 
be  collocli;d  on  a  filter,  washed,  dried,  ignitwl,  and  weiglieil. 

4.  1'he  liquor  filtered  from  the  silica  l>eing  tested  with 
carbonate  of  ammonia,  will  produce  a  white,  fiaky  pt«dpilal0 
of  ahmina,  if  Uiai  earth  i*  present.  Thi*  precipitate,  whicJt 
is  bulky,  flliould  be  washed  with  hot  water,  ihornughty  dried, 
ignited,  and  then  weighed. 

5.  If  tlie  pata«h  contains  any  ptroiyde  of  iron,  it  has  a 
brawn  or  reddish  ealour,  and  u[>on  dtsMlring  it  in  hoiling 
water,  the  pcroxydc  of  iron  \»  left  in  An  insoluble  state  ;  iIh- 
([uantily  may  be  determined  by  cuUectin;;  It  on  a  filler,  wait- 
ing it  tboroughly  with  hot  water,  drying  it  perfectly,  and 
then  igniting  and  weighing  it. 

(>.  If  a  chloride  (ehlaride  of  potassium)  is  preeeot,  tt  may 
be  detected  by  disaotving  a  given  weight  of  the  ^Mi^la  \\\ 
water,  supenstu rating  the  solution  w\\\i  mVnn  «ia&-,  wv\  ■&«». 
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adding  a  wlutiun  or  nitrate  of  aiWcr,  which  will  prodaoB  » 
precipitate  of  chloride  of  ulrcr.  Tlie  luiuor  coniaialog  it 
sbould  be  warmed,  aAer  wliidi  the  <:Iili>nda  uf  ailrcr  innj  be 
ooUect«d  on  a  tiller,  washed,  dried,  fused  iu  ■  porodain  en- 
dUe  or  capsule,  and  watched.  144  gnuiu  of  chloride  of  Mm 
repreaent  B4  grains  of  cliloride  of  potOMiuat,  or  one  t<|iit- 
valent  of  any  otlier  chloride. 

7.  Or  the  solution,  supersaluralcd  witlt  nilrie  Kid,  maf  be 
tested  with  a  oolution  of  nitraU  of  silrcr  of  k  known  BtrengUi, 
as  for  the  osAnj-  of  silver  (sec  SUetr).  Cfaloiride  of  potv 
niuui  is  almost  in voriahl/ present  in  the  para  potuh  of  slum. 

8.  If  tli«  solution  filtered  from  the  chloride  of  silver  abore 
meniiMied,  bvlng  tested  witli  solution  of  chloride  of  bariniik 
yields  a  while  precipitate,  insoluble  in  water  and  iu  Midt,  it 
is  8  proof  of  the  presc-iicc  of  a  nlphatr;  the  precipitated 
sniphittc  of  bnrytn  maj  tlico  be  collected  or  a  filler,  wuhed. 
dried,  ignited,  an<l  weighed.  117  grains  of  sulpb&t«  of 
baryta  represent  40  grains  of  sulphuric  acid,  and  consequently 
one  equivalent  uf  sulphate. 

9.  If  a  earhonalt  is  present  (oarbonate  of  potash^  the 
addition  of  un  acid  will  prodaoe  an  efferreiocncei.  Tko 
quantity  of  tlie  eurbouato  may  be  dotermltied  dther  by  neaaa 
of  Drs.  l-Vcseiiius'  and  Wills'  apparatus  (see  Alialinutry),  or 
else  a  given  wdght  of  the  solution  being  diluted  with  water, 
a  idotion  of  chloride  of  barinin  sbould  be  added,  which  will 
then  produce  a  precipitate  of  corbatiate  of  baryta.  When  Ihu 
precipitate  has  completely  Mttled,  wlticb  reiiuirw  Bover^I 
houn,  the  lii]uid  is  poured  oo  tltc  filter,  hot  water  is  tbet) 
added  to  the  precipitate,  ntid  allcr  liaring  shaken  it  violently, 
it  is  allowed  to  settle  again.  Tliis  operation  having  been 
repeated  Mreml  timot,  the  precipitate  is  finally  eoUeetcd  oa 
a  filter.  The  funnel  nu»t  be  slieltcrcd  from  tbc  contact  of 
the  lur  during  the  filtering  in  order  to  guard  against  the 
carbonic  acid  of  the  air  augmenting  tlie  quantity  of  iIm; 
narthy  carbonate  prodnoed.  Tli«  precipitate  xhould  then  be 
vaahcd  until  tbc  dltet«&  ^t^xa  ceaaes  to  alTonl  a  prvdpitntc 
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when  tcetcd  with  DitT%l«  of  u1t«-,  to  which  a  liltl«  free  nitric 
Kcid  biu  b«en  adileil.  The  carbonate  nf  iMiytn  on  tbo  Alter 
is  then  drifd,  igoiti^d.  and  weighed.  It  docs  not  lose  any 
oarbopic  ttciil  \>y  igtiilion  ;  eacli  grain  of  carbonate  of  baryta 
containH  0.22414  grain  of  carbouio  add,  wliicb  rcptvwnla 
thervfora  0.63 1 66  grai  n  of  carbonate  of  poloitli. 

10.  If  both  a  rulphatr  Anil  a  earbonale:  arc  present,  and  a 
xoliition  of  chloridu  of  bitniim  in  iiKcd,  tliv  precipitate  will 
coniiist  of  both,  stt)pbnti.r  nml  carbonate  of  baryta.  The 
fiotlcctivo  precipitate  should  therefore  ba  washed,  as  above 
Mill,  (irifid,  and  wciglKil,  after  which  it  slioTild  be  treated  by 
hydrochloric  ncid,  which  will  dissolve  the  carbouate  only,  aiwl 
leave  the  sulphate  in  an  inaolublc  state,  the  w^ght  of  which 
being  now  taken  will  show  the  relative  proportion  of  both 
substances,  the  loss  from  the  collective  weight  indicating  the 
proportion  of  carbonate. 

1 1.  If  traces  of  lime  are  present  in  the  potaah,  oxalic  acid 
will  produce  a  precipitate  of  oxalate  of  Uroe. 


rOTrKRS'  ORB.— See   GaUna  and  Atgui/hux. 


POUNXA.— See  Borax. 


PRECIPITATE  PER  SE.— See  iVrwiydr  y  .Vw«.iy. 


PRINCE  RUPERTS  METAL See  Brau. 


PROTOXYDE  OF  LEAD.— See  LUhargt. 


L 


PROTOCHLORIDE  OF  3IERCURY.— Se«  0>m>nvt 
SttblitnaU. 


PHUSSIAX  BLUE. 


PRUSSIAN  BLUE. 


1.  The  Prnaua  Ume  of  eoouMRe  ia  Mldooi  {>unr,  it 
geMrallv  moUiti!!  hydrate  o/*  almmima,  or  &atie  MJb  ff 
aknuiMt  and  orydr  of  iron  ;  U  i«  aUo  firquentlj  udulienMd 
«riih  starvk,  and  with  earionaU  ^  timr. 

2.  With  rmpcrt  to  alumiHa,  its  pnuMtaoc  oonli]  hardlT  be 
call«id  Ml  aJulleraiion,  bccAunc  fonacrty  m  certain  ijuuitiij 
WBB  tltnjt  nddcd  in  order  tt>  sntumto  th«  fm>  alkali  em- 
plojtyl  in  the  raanuractiuw,  and  the  ptvdptutcd  alumliK  dots 
not  inlerf«rc  wiib  tlie  coloar,  ■(  leut  to  tbc  a«ine  extent  a* 
perox3rd«  of  iron,  which  wonld  b«i  pm:iptlatcd  hj  the  alkiU 
and  gire  a  green  boa  to  the  prwloct  Ionian  blue,  bow- 
ever,  being  ahrays  pKpared  now  with  pniMiitv  of  potaali.  tbe 
additiuti  of  alum  if  jxrrfcctly  uDneocanrjr,  czerpt  as  a  Btraaa 
of  augnieuiii^  the  weight  of  the  pigmeBt. 

3.  Pniiwlsn  bine  can  be  purilled  b/  fint  pulverising  it, 
iLud  digeuing  it  in  dilute  hjdracliloric  ncid  for  about  furiy- 
eight  houri,  and  pouring  a  large  quantity  of  wntvr  upuu  the 
maM,  The  Pnuaian  blue  rcmaina  iiuolublei  whibt  nil  tW 
nthcr  salu  with  which  it  was  mixed  are  token  up  bjr  U>«  aciil 
and  remain  in  wdution  in  the  supernatant  liquor,  whirh 
should  be  decauled,  and  replaced  hj  a  trail  iiuontity  nf 
water,  and  to  on,  until  a  few  drops  of  water  on  beiu;*  evapo- 
rated leafe  no  residuum.  OiallUed  water  must  be  u«ed. 
because  if  common  water  coolsiDiog  Uoariwiuite  of  linw  fa> 
solution  were  emgtlojred,  a  porliuu  of  tlM  PntMiun  blui-  would 
be  decomposed  into  ox;rde  of  iron  and  ferrocranuret  of  eal- 
dtiiD.  whlcli,  bdng  soluble,  would  be  wa«lied  away. 

4.  PruMiaii  blue  may  also  be  purilled  by  diaMtving  a 
given  weight  of  it  In  cvacentnMed  sulphuric  odd,  nr  in 
hydrochloric  aciil,  and  pouring  the  solution,  drop  by  drop,  in 
a  bfge  t|iuuitJty  of  water  i  tite  |>ure  Prusuan  blue  precipi- 
intcs,  whilst  the  other  *alt9  rentaiD  In  solution  tu  the  water. 

I  blue  U  then  sMwixA  a^n  a  filler,  waabod  aikd 
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dried  in  on  oven  at  between  212°  and  230^  Fnlir.,  until  it  d» 
longer  (timiniilm  in  wdght. 

5.  PniMiUL  blue  is  knovru  to  contain  ffarcA  by  boiling  u 
portion  of  it  io  water,  wbicti  will  then  tluckeo  into  o  paste. 

6.  The  colotiriug  power  of  Priuaian  blue  may  also  be 
tested  by  grinding  a  given  weight  of  it  witli  tweuiy-live  or 
thirty  liiues  itn  weight,  or  a  hu-ger  pn)porti<>n  ttill,  uf  wlule 
lead  nnil  oil,  and  comparing  the  colour  whieh  i.t  tliiu  yielded 
with  tliat  produceil  by  a  same  weight  of  genuine  Prussian 
blue  treated  in  the  same  manner. 

7.  The  chonctmBtics  of  good  Prussian  bine  ore  lighlncM, 
n  deep,  finc^  blue  colour,  with  a  coppery  hue ;  it  should 
adhere  very  strongly  to  the  tongue,  and  should  not  cflervf*ct! 
when  treated  by  acids,  nor  thiclicD  when  boUod  in  water. 


I  PRUSSIATE  OP  POTASn,— See  Femq/aitHret 

1 of  Potaatium. 


PYBOLIGNOUS  ACID.— Se«  Viittgar. 


QUICKSILVEB.— See  Sitnttrs- 


QUININK— See  Stil^ate  ^  <iuini«€. 
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MINIUM. 

1.  This  substance  ha*  all  the  cbaructera  of  a  irianihUaof 
oxydo  of  lead ;  a  sanipk  nnulyeed  by  Bersellus  was  foand  to 
cno&ist  of  1  equivateol  of  deulgxjde,  uv\  \   «>vxV«^«»x  ^ 


I  mttiwiiaA  tit  deauxjihi  of  kod  and 

...^>rrAea(U^(VVi,Snay    M.  Houtou 

>  its  wwnpoMtkiii  u  bdng  t  equivalunt 

l'fe«i  sad  3  njniTBkma  of  proloxjrJr  of  Ipju) 

Lull;,  M.  DnnuM  rqwcM^ats  it  m  being  3 

.nituxjilu  of  lead,  and  I  eqaiTalent  af  d«u- 

*  :J  PbO,  PbO,). 

iMforUut  article  in  often  »dalta«ud  hj  tarltty 

I  u  hritk-diat,  nd  M^n,  oe  witli  eofeoUtar. 

BU17  be  e»i]jr  scpttrated,  and  their  amoout 

:  bj  boiling  fgr  MMoe  time  a  known  ircight  of  tbe 

Ti^  irttli  Migar  aiid  water,  with  the  additioo  of  •  amaU 

,tiU  of  nitric  acid  ;  Uic  dciitox^ do  of  lead  becomes  I 
;  ■cMtferled  into  protoxydn  of  lead,  irbich  dissolves  tn 
^whilst  the  irapurilics  rctnatn  iasotuble,  and  nay  be  aef 
niod  bjr  filtering,  they  are  tlien  vraabed,  dried,  and  weighed. 
3.  As  red  lead  is  prodkioed  from  lillutrgc,  it  may  contain 
aM  the  iiupuritiea  of  the  Utter,  namely,  copper  and  ^?«r. 
"the  presence  of  these  substances  in  certain  man  ufnct  urea  It 
vary  objectionable  ;  thia  is  ospecbllj  the  caae  with  that  oT 
grystal,  to  wliich  ib^e  oxydes  woidd  impart  a  colour.  The 
atwre  impuritieit  may  be  delected  and  estimated  exactly  in 
Hw  Bunnor  diwcribed  in  tbe  article  on  Litharge,  to  which  the 
raador  is  rcTened. 


RED  OXYDE  OP  MERCUftY.— See  Ptr^xyde  of 


RED  PRECIPITATE.— See   PerorytU  (^  Mmmry. 


RHUBARB. 

I.  Rhuh»rb  is  the   root  of  n   giUut  of  which  there  «r^ 
iX  varic^e*-     A«or4»ni% «> tir. Q«*rf,  "that  rhqbarb 
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which  l»  usually  obtained  in  the  druggisto'  and  apolhecoriot' 
.iliopM  oonncs  from  China,  nnd  two  spocies  of  C)iiii«'»c  rhubarb 
are  known  in  trndr-  Tlic  one  is  termed  ItuMiao,  MMkovlan, 
or  StbtTrion  rhulinrl) ;  the  other  East  Iniliao.  Chinese,  Dan- 
ish, Duleh,  he.,  rhubarb.  The  latter  is  brought  to  Europe 
from  Canton,  by  sea,  in  vessels  of  dilferent  nations,  ospeciftlly 
EnxliKh  ;  and  this  is  the  cause  of  the  different  appetUtkoo* 
by  which  it  is  known.  That  such  ia  the  case,  b  as  well 
known  as  that  the  Siberian  or  Ru»aiun  rhubarb  is  transported 
to  Russia  via  Kjachtn,  and  sent  from  Moscow  and  St.  Peters- 
burg to  other  touiitrii«. 

"  There  exiiibt  between  Russia  a,nd  China  n  commercial  tivaty, 
occonlinK  to  which  the  Chitiese  gofcmment  is  bound  to  send 
a  certain  quantity  of  rhubarb,  of  a  particular  description,  to 
Kjftchta,  where  it  is  received  by  oflicMs  of  the  Ruwiuu 
gOTcmment ;  in  exchange  for  which,  on  tbe  part  of  Runtn,  ■ 
certain  quantity  of  fur^  of  n  pceiiliar  quality,  arv  tranKinitteil 
to  the  ofticcm  of  the  C'hincse  government-  This  rhubarb  in 
called  Russian  rhubarb. 

"  For  the  purpose  of  furnishing  Kjochta  with  this  rbuburb, 
the  gOTemors  of  the  provinces  where  tlie  rhubarb  grown, 
publish,  according  to  orders  officially  received  from  Pekin,  a 
proelauiation  for  collecting  rhubarb,  and  contract  with  eacli 
of  thu  colleetors,  or  their  factors,  no  to  price.  These  factors 
or  dealcn  bring  tlie  rhubtirb  to  Kjachta,  where,  and  after  ths 
delivery  has  been  i-ffrcted,  ihey  receive  an  acknowledgement 
of  the  quantity.  Tliis  they  hand  over  tii  their  governor,  and 
receive  payment  as  fixi^d  by  tlie  (imvious  contract  with  him. 
"  T\)e  importrd  rhubarb  is  then  carefully  examined  at 
I^ftchta,  by  llussinn  government  officers.  Some  of  the  roots, 
suspected  not  to  be  of  the  sort  required,  are  tried  with  n 
borer,  in  order  to  nsecrltun  their  quality.  Tlie  rhubarb  is 
Uien  freed  from  all  foreign  matter  ;  again  pared  and 
rasped :  that  which  has  been  rejwted,  ad  well  as  the  riod 
and  rubbislk,  belongs  to  the  Chinese,  who  take  back  the 
r^«cled  piecea  again  lo  China,  wUiUl  iVit  t\\A  ».^  wm^ 


J 
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lUIDBAltB. 

b^BKdlB  ara  hniav  Thu  ii  kaiiptuu  thot  fivn  >  p^ 
(|itanlit5  of  tine  rtuibgub  unpurtnl,  ttUttt^  Cor  iiwtanoc  W 
poiiucU,  It  ollefi  hap[i«tis  lltal  fWun  2  to  300  pottait  m  » 
ieeted,  aecDrdtiig  to  \he  dcgroec  of  eauv  with  whi<-Ji  tlx  <m> 
fluy  bare  been  preftuunlj  iifV|«rcd  aud  anlcctrd. 

*■  At  Kiadita  the  riiubarb  i»  agniu   (Mctkcd,   Coewniii  <• 
itoKOW  and  SL  PHersbare.  and  then.-  krpt  till  sold  is  tb 
mrebouMa  or  Uw  govenuneDt  dnig^iat^.*     At  l^acbtaik 
rtiulmrb  in  packed  up  in  do&l-cheslSi  which  kiv  doT«-tt>U 
f^aied,  and  plani-d  iiuidvt  taking  can  to  put  thr  larger  ptat 
et  rhubarli  ou  ili«  ouuidoi  attd  to  611  up  the  intcmb  aitt 
tlK  uudkr  unet  m>  cfaod;,  that  it  is  iin|KMaible  to  leiun    I 
into  the  (wue  «best,  after  having  lakeo  it  oot,  thai  quastii]    | 
of  rkabwb  which  ma^  Imvc  Inxo  prcviotul^  packed  ibtRis 
TIhm  dbeets  arc  them  ofcrcHt  with  mi-ilcd  piteb,  and  alte- 
w»rds  cov«red  with  raw  hides  turned  inaidc  out^  the  imn 
aide  ijtng  on  and  anlhcriag  to  lli«  pitch,  to  that  it  inajr  be 
xaid  by  thi»    maanor  of  packing  the  drag  »  bermctiaUt 
iadowd. 

"  Kuasian  rhubarb  t*  dixidcdl;  superior  to  Kast  ludian- 
II  is  SDUod  throughout,  bat  it  ia  men  fictioa  to  assert  thai 
it  mftjr  be  distiDgnishcd  by  th*  pi-culiar  focm  of  the  |>i««e, 
and  tliat  vach  aingto  piooc  u  piurvcd  with  bolet,  as  is  now 
and  tbra  prcicndod.  In  (be  cli«•l^  pieces  laiige  and  anuU, 
llat  and  round,  anguUr,  pii-rcod,  wocDe  bearing  ttiv  marks  of 
the  borer,  aad  also  aooM;  perfectly  tnH-  (txna  nuch  marks,  arc 
mixi.sl  together.  They  are  of  a  }'dtowi»h-red  colour,  and, 
wlien  brokiMi,  prcwnt  thp  wiill-known  beautiful  red-and-wlilM 
marble  llp^>enranl.1^. 

"  The  statement  of  some  writen,  tliat  fur  the  imperia' 
ooort  of  Basna  only  n  white  tpecies  of  rhubarb  b  a»od  and 
thits  it  is  said,  tuk«n  from  Khaum  leueorrhixum,  (Palla*)— 
is  equally  unfounded.  The  eanw  rhubnrb  lut  that  we  hove 
just  dcvcribcd  IK  tlw  died  for  the  Itnjicnal  Court,  excepting 

*  In  RoMin,  nay  ^nin^  practiM*  hii  tn4c  wider  a  Ikanaa  hai 
{.orcrnaienk 
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thitt  only  Miinil  and  finn  nooU  mm  iwUwted,  u  «  matter  of 
connct.  The  Rhuiim  iQucotrhixum  (Pftllu),  which  John 
Y.  Sicven  diwovriTtl  in  the  Sangorian  steppea,  anil  v-liidi 
be  ckIUh)  Uhctim  nnrum,  hnvc  also  been  since  fouatl  Itirre 
by  l>r.  SIrj-iT.  The  root  of  this  plant  U  spraadins.  white, 
ami  po!iBe«w4  an  insipid  slimy  tanle,  not  at  nil  like  that  of 
rhiiluirb.  Tlie  teal  rhuliurb  is  likoJy  to  he  tiro  Rheum 
niitirple  CDon),  or  Rlieiiui  emodt  (WoUicli),  which  grow*  on 
the  Ilimalayau  motinlains. 

"  EnMt  IniUim  rhubarb  !>  colleetocl  in  tlut  ttanie  prnvinccs 
whcTV  thi'  RiiK.iiuii  in  <)htoiii<.-i].  The  collection  of  rliiibnrb  i» 
aaHe-T  im  restriction  of  tin!  Cliirifse  govcmni«nt,  nor  do  ihcy 
tolcc  any  coru  of  the  rhubarb  tnuir,  which  in  carried  on  by 
private  individual]!  at  Cunton.  Tbu  pro[>rii>toni  of  <|uanl)tici> 
of  rhubnrh  snll  thrm  nt  an  arbitrary  price  tn  East  Indi&mcn, 
Ani<>rir«ng,  Dutchmen,  Uan<s,  &c.  Of  ihcM^  howover,  the 
Englinh  buy  thf  most. 

"  Tliis  Eoiit  Indian  rhubarb  is  ccnriderably  inferior  in 
qnality  to  the  Ruuiiiu  ;  it  is  an  a$«inb1itgc  of  good  and  bad 
eped«s  which,  I'veii  if  tbey  be  sound  and  well  preserved, 
eMCntiolly  differ  rmm  the  Russian  from  the  cireumBtRDCC 
that  ibej  are  not  <«ivcralty  spJcctid,  and  partil  again,  an  are 
tbe  Bdmuu,  and  by  which  prooi>aK  all  foniign  nisitor  is 
separated  from  the  latter,  together  with  tlic  last  remains  of 
the  GUticular  Bub«tnne«.  tla»t  Indian  rhubarb  is  not  allowed 
to  be  Imported  into  Russia. 

"  From  Rvuia  the  carefully  pared  and  particularly  wlected 
rhubarb  alone  is  csportod ;  whilst  the  rhubarb  exported 
from  Canton  U  in  the  same  state  as  when  brought  there  by 
the  ChiuMe,  be  U  of  good  or  bad  quality  ;  and  this  has 
given  riiH!  in  Germany  to  the  oommerdal  tenua  "  half"  and 
"wholly  purified  rhubarb.'-  ttl>  not  necessary  to  mention 
that  the  tran«it  by  !>ea  atua  materially  affects  its  quoli^. 

"  This  cxplunnlion  also  sbowa  why  the  Rusnan  rhubarb 
19  bettor,  and  at  the  nme  time  dearer,  titan  the  East  ImUoj^ 
and  why  it  u  gwicraJly  prefemd.     ^nmct^XiMa  'Ciafc  ■li>a»io»^ 
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riui*  IinpOTi  rUubar1>  bj-  Troilsq  to  Rutna.  It  is,  bcwerer, 
of  an  inferior  <laeri]niun,  cartleeal;  pared,  pi«iic«d  whli 
Urg;c  holca,  and  vecj  light  i  Iience  tlie  name  of  Bucliarian 
rhuburt." 

S.  Kiissian  and  Turki;/  rhubarb  are  idiiiticiil  articles,  tlie 
best  {MeccB  nrc.  as  alxivv  Mid,  in  roundi*)!  himpit  pcrfoTalcd 
with  a  iiolc,  of  a  j^cJlow  colour  oat«idi-,  and  n-licn  broken  lite 
inaMe  bas  a  mottW  appcaraDce.  Good  rliubarb  should  be 
flint,  compact,  nnd  limvjr ;  porous  pi<«c#  arc  btwl  or  rer; 
inferior.  I'hc  ChiiKw-  rhiilMrb  in  in  flnt  piis:c».  seldom  per- 
foralod,  and  its  twit!  and  odour  are  rtrongtq-  tlian  tlic  otber. 
It  is  al«o  heavier,  and  wlicn  pulverised  the  powder  is 
dcr  tlun  that  or  the  Rimsion  rhubarb. 

3.  Ithubarb  in  the  lump  ma^  be  of  bad  qaalilj,  bat  h  not 
subject  to  adulMration  ;  this  is  not  the  case,  however,  wbcn 
inilvcrized,  for  the  powd«r  is  often  mixed  with  gamboge. 
Tbia  aophiatication  majr  bo  re^diljr  detected  bv  digesting  a 
porUoD  of  the  powder  in  ether,  aud  pouring  a  few  drops  of 
the  solution  in  water.  If  gamboge  b  present,  a  fiba  of  an 
<^>aqnu  yellow  colour  will  he  observecl  floating  on  the  surfaee^ 
which  on  adding  {lotash  is  diasolvcd  with  an  int«, 
colour. 


per- 

Lher. 

.HI 


EOCOU.— Sec  Aunotto. 


ROMAN  ALUM— S«c  Alum. ' 


ROMAN  yiTRtOl^—a^  Suipkate  if  Copped 


ROSIN. 


POLOPHOKIUU. 
1.  Common  rosin  is  tbe  residuum  left  in  the  still  aAer  Uw 


SAFFLOWEB. 
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diatillftlion  is  carried  to  drTneas,  the  rosin  b  called  common 
brown  roain,  or  culoplionium;  in  tbe  contrary' case  Ilia  yellow. 
Tbe  tatter,  or  yellow  roein  ia  more  soft  or  ductile,  owing 
jiosaibly  to  u  small  quantity  of  mI  (roein-oil)  wblcb  it  retains : 
it  19  gciierully  preferred  aiid  felcbes  a  someivjiat  liijjlier  price, 
but  it  is  seldom  genuine,  tliat  is,  frequently  il  u  only  tlie 
common  brown  rosin  wliich  has  be«n  rcnder«d  yellow  by  an 
admixture  of  water.  In  effect  it  is  sufficient  to  boil  the  brown 
rosin  in  water  for  some  time,  to  convert  it  into  yellow  roun. 
Brown  rosin  may  thus  imbibe  a  good  deal  of  water 
in  a  few  uiinuleei.  This  adulleration  is  detected  by  expoeiug 
the  yellow  roniii  to  a  dry  steam-heat  for  four  or  Ave  boun, 
tlie  genuine  yellow  ro^in  remains  unaltered,  whilst  tlial 
whicli  baa  been  mixed  with  water,  by  losing  it  retuma  tottie 
state  of  brown  roslu. 


ROUGE  ^T:GETAL.— Sec  Sa^u>tr. 


RUM.— Sec  Brandy. 
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SAFFLOWEE. 
BASTARD  SAFFRON.    SAFFIIANON.    CARTllAHCS. 

1.  SafBowcr  is  in  flat  cakes,  and  has  the  same  appearance 
as  salTron,  (from  which,  however,  it  i»  readily  distinguished 
by  simple  inspection,)  but  It  luut  neither  tbe  taste  nor  odour 
of  saffron. 

2.  Siifflower  contnin*  two  colouring  matters,  the  one,  which 
is  yellow,  ii>  nolnblc  in  water  ;  the  other  is  red,  and  is  ex- 
tracted by  curbonntc.  of  alkdli  and  dtric  acid, 

S.  The  best  safflowcr  comes  from  India 
4.  Good  twfilower  should  yidd  about  five  per  c«nt.  oC  t<A 
colouring  matter,  that  n-hich  is  met  wiih  m  cuEMn.«xen\E^^ii»c 
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UquM  «Ut«,  unikr  the  name  of  eztmet  of  aifftotetr,  or  of 
PMf^  vfyital,  in  ^nenny  mixoxl  witb  Anuly  pnlvoiixcd  talc 
Tbo  red  colour  t*  extnrted  by  firat  treating  the  aafflowcr 
irith  cold  wBtfT  for  a  loo;;  timn,  in  onlirr  to  remoTe  Hit 
jvllair  eokiur ;  tlia  wuhing  mtiKt  be  cootinucd  udiU  tbc 
water  pftsKS  colourloM  through  a  filter.  sikI  bj  tnstiog;  )( 
afterward'  with  alcohol,  the  red  colonr  i«  t^cD  up,  and  vmj 
be  i»olat«tl  b}-  evaporating  the  alcohol 

6.  Or  aft«r  baviog  remoTcd  the  ytXUxK  oohMtrinf!  tnatler, 
as  just  said,  the  rvd  colour  may  be  extracted  b;  nueentiiie 
the  safflowoT  for  an  bonr  or  two  in  its  own  weight  of 
water,  conlaining  one-tenth  of  its  weight  ofcaihonate  of  tod& 
The  liquor,  whioh  should  have  a  verjr  brown  ctdonr,  abooU 
be  scqiouatL'd  \tj  Kiutwiiog  the  macerated  aafflower.  Skooi 
of  cotton  should  tlittn  U-  iinmcr»d  in  the  liqnor,  and  either 
lemon  juice,  or  a  solution  of  citric  acid,  or  of  tartaric  add, 
being  added  in  sufficient  quantity-  to  saturate  the  alkali,  the 
liquor  becomes  red,  and  the  red  matter  (cartltamie  acid) 
beccmes  soon  fixed  on  the  cotton  mixed  with  a  litllu  yellow 
colouring  matter,  which  is  subsequently  removed  by  washiog 
with  water.  'i1i«  cotton  tlius  treated  should  now  be  plunged 
into  a  bulh,  conusting  of  20  parts  of  water  and  two  parts  of 
CarbooBte  of  scMla ;  the  cotton  becomes  inuuedlalely  decoloiir- 
izcd,  and  al\er  liavinj;  withdrawn  and  wjuAcxcd  it,  the  red 
colour  is  precipitated  by  puuring  lemon  juice  into  the  said 
bath. 

6.  According  to  Diuntui,  the  best  method  of  testlif 
•afflowcr  consists  in  taking  a  weighed  earapk  of  the  uifiloww. 
waahing  it,  and  treating  it  with  carbonuti?  of  Noda,  «a  aborc 
said,  precipitating  the  red  colouring  aiutier  upon  a  known 
weight  of  skeins  of  cotton,  and  comparing  the  deiptfa  cr 
intensity  of  the  colour  thus  obtained  with  other  portiona  tf 
xkcins  of  cotton  of  a  tuuue  witight,  dyctl  with  a  same  wi 
of  KaHtower  of  a  known  <iuulity,  or  with  various 
of  saHlower,  by  which  their  cotnpamtivc  value  may 
ascertained. 
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SAFFRANON.— Sm  Sqfflomr. 


8  A  F  F  H  O  N. 

CROCUS. 

1.  Saffron  is  met  with  io  oommerce  luuallj  ia  round  Sot 
cakes  (Pernan  talfron  is  in  c^et  of  from  nine  to  twelT«  inches 
in  <liamel«r,  and  from  one  balf  to  three  (|uAnera  of  an  inch  in 
thickness,)  wliich  aro  formed  of  the  MJgnata  and  styli:«  of 
the  crocnt  M/fCHf,  and  contain  a  yellow  colouring  matter  of 
ftreiit  tutcnsily,  soluble  in  water.  Saffron  was  originally 
imported  from  Persia,  but  it  ia  now  imported  also  Ihmi  Ihr 
cmilincnt,  mid  it  i*  prepared  Iwsldes  to  a  certain  extent 
ill  Kngland  (Canibrldgetiliire).  English  saffron  fetches  a 
higiicr  price.  The  fiJuticiitous  prtab  of  Pcrsinn  eaffron  ore 
much  hrgi-r  tlmn  thorn;  of  F,tiroiM?An  ealfron,  and  thpy  nrv.  at 
the  oamc  limit  darker  and  Icm  iinkiicd  iritli  flavour  and 
colouring  matter. 

2.  Good  HalTroD  is  in  long,  flexiUe  &Ulll«l)t6  of  a  red 
colour,  it  has  a  peculiar  aromatic,  agi«Mbl«,  {mngcnt  odour, 
and  a  warm,  somewliat  bitter,  taate.  The  enkes  dUHlId  (eei 
a  Ultle  moist,  of  a  close  texture,  and  stain  the  fingers.  That 
whioh  contains  but  few  stamina,  which  are  etaily  recogniud 
bjr  their  amlhem  and  line  jellow  colour,  is  ibu  beitt.  If  thr 
etkcs  faaTfi  a  Ixrown  or  a  pide  yellow  colour,  fuel  unctuous  or 
claminy,  it  i*  a  sign  thut  they  aro  too  old,  or  of  bod  qaali^, 
and  HhiMild  In-  rgwlwl. 

■1.  Till!  pricR  of  lUilTron  being  always  high,  it  ia  often 
Bdultcratcil  to  a  great  extent  by  an  ndniixtiire  of  otiier  plants, 
snch  a*  the  petals  of  safflower,  and  otbi-r  jtubatancOL  This 
adultcratioD  is  detected  by  boiling  a  portion  of  thv  sample  in 
waMTi  and  comparing  the  fibres  with  thow  of  a  portion  of 
genuioe  saffron  li«ated  in  the  same  maitn«i. 
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4.  The  reUlive  colooring  pow«r  ot  the  Kiticlc  m*^  serve 
■Imi  on  a  cnterion  of  ib  goudiiCM  :  tbc  rxprrimcDt  u  per- 
fomoil  witli  the  colon  meter ,  exactly  as  dctcribed  in  tlie 
article*  on  nukdder  aQcl  in^go. 

y  SomctiRMis  Nifl'roti  which  has  bvtn  parti&lly  deprived  of 
it*  colouring  matter  b}r  infusion,  is  driml  and  again  oflei«d 

for  ale.     Sndi  saffron  is  ren^rutable  bjr  it«  dull  rod  coloin; 

which  is  unironn  all  through,  and  bj  its  odour,  which  w 

muck  fainter.     It  scan:ely  Lmparta  a  ydlour  colour  to  water 

ur  Miiva. 


SAFFRON  (BASTAttD)^Sca  Sa^icer. 
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SAL  AMMOMAC. 

MURIATE  OP  AMMONIA.     HYDR4)Cni^RATE  OF  AM- 
MONIA.   CHLOJUUE  UF  AMMOMUM. 


1.  Sal  UMiMDtac  is  met  with  in  oonuncrcc  in  the  abapc  <if 
culourlcHt  tranlneent  eakes,  concave  on  one  rido,  aud  oonrcx 
on  ihv  other;  ur  in  ounical,  crrgtaJtinc,  and  white  masKs, 
liard  and  somewhat  vlwiir,  and,  consequently,  itilTicult  to 
IMilverise ;  this  sail  is  inodorous,  but  lias  a  bitter,  iirrid,  and 
IVesh  tMte.  When  pure  it  OTBtaUiMe  from  ltd  mluiion  in 
octabedral,  cubic,  and  plnntoae  oryslala.  Its  spectfic  grarity 
id  1.44.  It  is  inalterabJe,  or  rety  slightly  deliqaeKent  w 
tlie  sir  (  soluble  in  thr«T^  parts  of  cold,  and  to  about  its  own 
weight  of  boiling  water ;  it  is  cMopLetcly  soluble  in  alcohd- 
III  diMolTiDg  in  water  it  pimlacM  cokl  j  it  Is  fusod  ,aiHt 
volatilixed  without  d«oompodt)oo  by  heat. 

2.  Sal  anuDuoiac  generally  oootaius  but  few  impurities, 
which  coRti*!  priRcipally  of  a  little  *n{phaU  q/'  ammoma, 
chtoriJe  i^fodium  (common  mIi^  *vlphate  t^'eoda,  and  nrf- 
ftlMte  ofmaffitma.  Sometimes,  aUo,  it  contaiui  *omo  iron  <x 
lead;  (Ik  drat  sub.ilauc«  is  derived  from  the  vulatitization  (/ 
a  little  cUocide  oE  'vttxi,  Wvvb  «>iMiv  \i.  cwtbiiUM   to  fiuB 


SAL  AUHONUr. 

a  double  chloride  of  iron  »Qd  of  ftminoDia.  The  Kcimd  sub- 
ntnnci;  (thi;  lead)  comes  from  Ihe  contact  of  the  cskc  of 
wtl  aattnooiu;  with  the  lead  dome  or  cover,  against  the  sidca 
of  whidi  it  gradually  condeiisci. 

3.  Sulphate  of  amaumia  is  d«ti'i'ti;d  by  dissolving  a  portion 
of  the  aal  auoiouiac  iii  pure  wuliTr,  iind  testing  the  solutioii 
witJi  one  of  chtoride  of  iMrinm,  which,  if  snlphute  of  aiu- 
nionla,  or  any  otli«r  soluble  itulphattt  bo  present,  will  produce 
a  white  precipitate  of  sulphate  (if  bnrytn. 

4.  The  other  impuriticH  arc  C4ieily  detected,  becnuw  Uiey 
arc  fixed,  and  therefore  by  heating  a  portion  of  the  snl  lun- 
moninc  to  redness  in  a  platinum  crucible.  Ihe  impurities  will 
be  left  behind. 

a.  If  it  were  dcMred  to  Identify  l\\v  presence  of  iron  and 
of  lead,  it  may  be  done  by  diRsolring  a  portion  of  the  sal  am- 
moniac in  water,  and  dividing  it  into  two  porlioua,  to  one  of 
which  a  little  nitric  acid  is  first  added ;  and  if  by  pouring  a 
drop  or  two  of  ferrocyanide  of  potassium,  a  blue  prccigntntr 
is  produced,  it  inilicutca  the  presence  of  iron.  The  prcsence- 
of  lead  ia  detrcti-d  by  passing  n  current  of  sulphuretted  hy- 
drogen through  the  second  portion,  which  produces  a  black 
precipitate  of  sulphuret  of  lead. 

6.  The  aqueous  solution  uf  pure  sal  nmrnoniac  should  hare 
no  aelioQ  wluttever  upon  tcst-pnprrH  ;  it  ohould  not  be  preci' 
pitated  or  discoloured  by  cither  sulphuretted  hydrogen  or 
kyilroAuIphuret  of  ammonia,  nor  by  a  solntion  of  phoRphali^ 
of  ioda  anit  nmrnonin  It  should  completely  volatilize  by  ig- 
nition, and  if  before  the  complete  volatilization  of  the  salt  an 
abundant  residuum  of  charcoal  be  obserred,  it  is  a  proof  of 
the  prwencc  of  organic  matter. 


SAL  DE  DUOBUS.—See  Sviphalt  <^  Polatk. 


SAL  PRUNELLA Sw  Kit»«- 
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SALTPETBE.— See  Xurate  of  piotaah. 


SALT  (COMMON)—- 8w  Chloride  of  Sodium. 


SALT  OF  SATURN.— See^wra/«<;r/,«trf. 


SALT  OP  SORREL.~See  Binoraiatr  <^  J\>tasi. 


SEDLTTZ  SALTS.— See  Sulphate  of  ifagnnia. 


SEED  LAC— Sc«  Sh^ae. 


SHELLAC. 

OUMLAC. 

\.  Lao,  stiek-lnc,  scol-lftc,  and  shelUc,  are  the  name*  of  a 
MibMnoe  obtained  from  iocrusutions  made  bjr  an  imecl 
(coccus  la/;ca),  similar  lo  the  cocliineal  on  the  hrimlm  and 
twigs  or  9ev<!rnl  tit-es  \a  ladia.  Tbe  lao  ia  fonnod  bf  tbe 
insect  into  oell^  wmawliat  HimiUr  to  ■  honoyooabv  bui 
•Jiflereutly  aimiigTvI,  and  in  which  tbe  inscet  itself  ia  geae- 
raWy  fou:i>l  rntirc,  and  owing  to  wlioae  praaeooe  Mii^-lBe 
may  be  mndu  tp  yield  by  proper  trcettDont  a  red  dye,  Dcectf, 
if  nut  <tuitl,^  V  bright  na  that  obtained  from  cocbineel,  tad 
mon;  ponnnn<-nt. 

2.  Lbc  in  tha  natural  sUte  is  fuun^  as  we  aaM,  on  Um 
bmuchea  aiid  twigs  vf  certtdn  trees;  not  aaperpoaed,  but 
•■ncircling  the  brancli,  at  various  ilistoDoes,  lii  the  font  of  a 
ngcgod  tube,  nf  nbich  tlt«  branch  \»  the  core,  about  half  an 
inoli,  or  one  iach  in  diameter.  Tbe  branchea  on  which  the 
■«■  ia  depoeited  ore  pludced  from  tli«  tre^  auhaeqaontty 
tiroli«n  In  amallcr  pieces,  and  then  went  to  the  bear.  Such 
Imj,  containing  firagiOBafta  eC  teaaabM  and  ether  detriUta.  ia 
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called  Mick>lac    Tlic  best  stick-loc,  when  b«ld  agiun«t  tiie 
light,  is  ecmi-tr&nspiircDt. 

3.  The  colouring  Diiiit«r  is  AXtrtcted  from  stidc-lac  by 
grinding  or  pounding  it  iutu  mmtm  powder,  wliidi  mflisr 
treatment  wilU  watvr,  coii»titut«a  the  wed  Aw  of  eouunercc. 

4.  SheUai:  is  made  from  either  .itick'luc  or  ftli«llse,  in  (Iw 
fuUowing  manner : — Tlie  sevd-lni;,  ur  xtick'hu,  previously 
reduced  into  couw  powdcT,  i«  luixod  witli  nbout  Ifi  per  cent 
uf  on  Indian  mtin  called  dammar,  but  more  frequeatly,  aud 
we  might  my  almovt  ^nL-rul!j-,  with  common  ycUow  rcwiii, 
•■xportod  from  Knglnnd  to  India,  nnd  the  mixture  is  tlteii 
put  into  K  sumU  cslico  biig,  nbout  2  iadin  in  diameter,  and 
■bout  2  feet  or  2|  feet  in  length.  The  bag  is  held  ov«r  a 
charcoal  fire,  and  aa  soon  as  ttie  contents  hare  sufficiently 
softened,  the  bog  tj  twisted,  and  the  lae,  ooning  through 
the  mosbes  of  the  calico,  is  scraped  oA*  with  the  Made  of 
a  long  luiir«.  and  whiUt  yet  hot  and  soil,  it  is  scraped  from 
the  knife  against  the  stem  of  a  plantatD  tree,  and  llalteoed 
tfaereou  with  the  stalk  of  a  leaf  uf  the  same  tree;  when  oolil. 
the  iiheU  ut-  plutc  uf  lac  is  eaiily  delaclied  Iroat  the  stew  uf 
the  tree,  and  thi«  con^titutet  >hellae.  The  thinnets  of  aheUar 
■lr|>cniL<  on  the  degree  of  pfxiiin*  and  of  fluidity  of  the  lac, 
and  the  tibciluc  exhibits  genernlly  on  <iDe  .-lidu  the  markx  of 
Ibc  stem  of  tbc  tree  on  which  it  ha*  been  flattened. 

5.  Sbcllae  is  packed  in  India  in  strong  wooden  chette,  Iwt 
during  tlie  journey  to  Kogland  the  teinperatuie  iD  the  hold 
of  ih«  ship  is  ofl«D  sufficient  to  soAen  the  ^eeea  of  aluellac, 
wkicb  tinea  adhere  together,  so  as  (o  coDvert  tli«  eontenU  of 
»  dieet  into  one  solid  lump  of  lac.  Shdkc  which  liait  thus 
agglomerated  ia  known  under  the  name  of  lump  toe.  Tlie 
quality  and  usefulness  of  the  lac  b  not  the:reby  dctcrioral«d 
or  diminished  in  the  slightest  degree,  though  the  commercial 
value  of  such  lac  is  singularly  depredate],  aotoetimes  to  a 
ooosiderable  extent.  A  few  yeara  ago  I  was  consulted  in 
referenoe  to  slieUac,  which,  with  a  view  to  enMiomtn  Ct^^V 
had  been  seal  orer  to  this  country  In  eltVt^u  m  vOEU^Sxavv^^ 
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of  Ib  ilwIlB  or  iiUtes.    Thew  ptJeks  or  rolls  wcra  ^n*  "* 
inch  in  Jkmeter,  and  about  a  foot  in  length,  of  •  good  «^ 
thej  m«lli»]  rcadiljrat  tbu  itiuml  beat,  diasolved  eonfkti!* 
aplrib  of  wine,  in  u^Alin,  in  •olntion  of  cartxioala  tC^ 
and  of  honx ;  when  ftuwd  and  prvssaid  upon  a  cnU  ^ 
Irattle  ilutf  fonned  u  didl  in  vrcr^  respect  lunutar  ia  a|f 
nnoc,  qaaliljr,  and  luvfulneae,  to  the  beat  liver  jdMUac,  *'>'  " 
'if  tlie  1,300  dieMa,  or  lliereaboata,  which  bad  boon  ten: 
to  lliis  couatiy,  each  weighing  about  a  cwt.,  not  one  s>M 
be  sold,  and  tli«  whole  liad,  in  oonaequeoce,  been  Wl  in  Ai 
warehouses  of  tlie  Eiuit  Imlia  docks  for  M«vvn  yvtrs  ni*a 
mjr  attention  vtir  called  to  tlii^  KuVj^^t.      To  beowne  marb^: 
aUe,  it  wan  armsMty  to  mlitcr  thew  xticks  or  ToDt  rf 
into  flakea  or  shdlac,  and  this  was  a  great  difflca1i]r, 
■lUiough  Uc  can  with  im|>nnitj  be  oxpoaed  almost  to  > 
heat,  provided  it  b«  appLifxl  oalj  for*  momtuit,  a  tcnipenii 
of  800*  I'ahr.,  a  d«gri-c  of  beat  at  which  hK<.  becomes 
sufndcntlj  fluid  to  bo  moolded,  or  presned  into  flakes,  ITett* 
linucd  for  eveo  a  short  time,  Bvc  or  nix  minntca  for  exanplit 
la  aattiHent  to  alter  its  propertio* :  it  becomes  first  thkkifK 
then  ktuhcT}-,  in  which  slate  it  will  bom,  but  will  not  ma  «t 
flow ;  it  hiu  beeoiue  insolnble  in  all  menstriM,  and  in  thca 
altogether  spoilt.     I  sueeeeded,  bowvrer,  in  efivcting  ihi 
object  in  view,  \iy  means  of  ao  appantas  consistii^  of  m 
iron  pipe  coiled  in  the  sliape  of  R  fhanel,  tJirouglt  wl»c& 
water  was  inadu  to  eiretilate  at  a  t«n)perature  of  SOCy  Fahr.. 
by  means  of  a  Perkiii':i  ^ituvc.     The  sticks  or  rolls  of  ht 
were  then  put  into  tlic  (Mil,  anil  as  thej  grudoalljr  cjune  in  cc*- 
tact  with  the  licatcd  pipe,  they  mdtcd,  and  immediately  ooui 
iMit  bctwvcn  tmcli  coil,  and  tlicncc  fell  between  a  pair  of  east 
iron  loUen.  ttinWHl  smooth,  by  which   thi;  melted   lac  was 
laminated  into  a  thiu  unintenupted  stream,  or  band,  wbich 
was  carried  into  a  large  box  or  bin,  from  nhicli  it  was  parlud 
in  boxes  in  the  ufuni  way,  aa  occasion  required.     The  first 
chests  which  werv  tlius  oflered  for  talvy  however,  could 
no  purcbaser,  wA  \»ecanw  ^h*  AitMiWi  '«•»  ™^  ^mii,  hi 
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indeed,  bccautc  it  had  not  on  ont  tide  tho  marks  or  the 
pliuituin  tree  which  have  hoen  already  alluded  to  al  llie 
begiiiiiiug  of  tbid  arlicle  ;  neither  eould  the  consumers  b^ 
persuaded  to  Irj  it,  UDtil  after  the  im)iriut  in  t|uestion  huil 
been  aetuaUy  imitatt-d  hj  circularly  filing  one  tif  the  iron 
roUera  which  tracuferred  (o  the  lac,  a»  it  |>ossed  thnmgli,  the 
i^pearanceoftbcIoDxitudinnl  tihre.ivf  (be  tree.  It  was  lurtlw^r 
BWOamry  no  to  inc«'JH>-  and  yet  rt^ulnte  the  heal,  llint  after 
punng  throng])  the  rollcris  th<!  shellac  ould  still  rplnin 
sufficient  fluidity  to  become  glossy.  With  tbcM  additional 
precautions  the  shellac  could  not  be  distinguished  in  either 
look  or  properties  from  the  ordinary  shellac,  and  il  th^n 
found  a  ready  market. 

6.  Thin,  transparent,  and  orangt-rolourtd  shellac  is  tlit 
b««t ;  th«  next  quality,  which  b  almost  as  highly  pritc<l,  v 
ruliy  iheUae ;  then  comes  (he  lirer  thrllac,  so  cftlled  from  it« 
browniEb  colour.  Ruby  shellac  in  much  harder  than  either 
grango  or  Uvor  tihcllac,  and  contninit  much  lean  dammar  «r 
Toain  i  it  makes  accordingly  a  harder  varnish,  of  a  brii;lj,l 
intht^ny  colour.  Orange  shellac  contains  a  large  portion  of 
dammar,  and  i\ise»  almost  like  wax. 

7.  When  shellac  breaks  with  a  dull  fractnre  and  with 
ragged  edges,  It  has  been  orerdosed  with  rosin.  Good  shellac 
on  breaking,  should  map  with  a  clear  sound,  and  tlic  edg^ 
•hould  liave  a  smooth,  horny  appearance,  like  Atrong  glue. 
I^lien  a  handful  of  shellac  is  poured  from  one  bond  to  tbi* 
otbrr,  or  bark  again  into  the  chert,  the  noise  produced  should 
be  clear  and  shnrp.  The  thtcknen  or  thinnn*  of  she.lkr 
is  no  criterion,  cither  of  good  or  of  bail  quality ;  yet  oraiige 
alvellac,  from  its  greater  fusibility,  is  generally  in  cxei^cdingly 
tliiu  0ake%  and  tite  best  rubif  shtllae  is  in  roundiab  piece* 

^^pbout  2\  inches  in  diameter,  and  is  then  known  under  the 
^^inme  of  button  sMIae;  it  exhibits  al*o  the.  mark*  of  thn 

plantiiin  Irci'  on  one  Aide,  which  orange  shellac  seldom  Aon. 

Liver  ihtllac  b  in  thicker  flakes  than  orange  ahftVW,  Wv\* 
inner  than  bution  tAellae. 
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8.  SUck'iae,  utti'lae  («xcep(  the  bopiiritie*,  BDch  u  ft^r- 
moDta  of  brandwM,  and  of  inaectaX  'iuii>;<,  ui<l  $hfUac,  abooU 
compleh^l;  duMlre  in  alcobo),  naptb*,  and  ui  alVoline  nlo. 
Thwo  erilcria  nnt  nf  great  importance,  for  etick-Uc,  and  man 
especially  Mod-Uc^  w  often  adgltented  (o  an  ineredibb 
extent  I  examimed  onoo  a  lai^  number  of  Nunplcs  of  amd 
lac  for  a  London  roercliaiit,  and  I  found  Ui«m  mixed  wiA 
froin  36  to  95  per  eenL  of  inaoluble  gum  !  The  frand  hiA 
be«n  practised  hj  tho  Dativea  in  India,  und  tbc  iraportsr 
ncoordingl;  suffcrod  a  moat  aerioM  loaa. 


SILK.— See  Cotton. 


SILVER, 

L  Si]v«r  L9  ttio  whiKvt  of  oil  metalK  i  when  it  luin  been 
precipitated  £roni  a  solutioo  bjr  a  metalUe  bar,  one  of  copper, 
for  example,  it  is  in  tiie  state  of  a  spongy  maae,  oontwiing  «f 
crptallino  gnuDN,  which  may  be  rcndcml  veiy  coIicmvc  I17 
preaauiv,  or  hainuivriiig.  Wli«i>  melted  and  cooled  nlvwly,  ii 
cryetallises  in  volumiauu^  oct&bcdrona,  or  in  cubck  Silrer 
is  odourlcM  luid  ta»lclc««,  a  little  harder  itiau  ifotd,  bat  k« 
M>  than  co|t])cr;  nvx\  to  gold  it  is  llie  niodt  duotiUt  md  iIm 
moat  Dialli^ablc  of  metal*.  Stlv<-r  mclta  M  about  It^73°  Falir- 
When  fui»ed  jn  close  towcIs  it  docfl  not  volatiliK,  but  wlum 
exposed  to  a  current  of  air  or  of  gas  it  does  rapidly.  Put 
■tlrcr  when  in  a  state  of  fUBioo  nay  absorb  twenty-tir« 
times  ila  weight  of  oxygen,  but  a  small  proportion  of  copper  is 
snfBcient  to  jwevont  thin  abdorption.  The  stiver,  o«  cooling 
abanil<in»  the  oxygow  and  iu  so  doiug  shoots  up  and  «par^ 
produeinf;  »  rou)^  soriiic^  or  n  rort  of  metallic  vegeutwa 
TIh!  Moalysis  of  the  alloys  of  stlrcr  if  madu  either  by  cu]k1- 
Jation,  cw  in  the  humiA  yivj . 
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ABSAT  or   SII.VXR   HT  CD1>ELIJITI0X. 

1 .  This  method  ts  more  generally  employed,  ulrer  twiiig 
a  meUl  wltich  is  not  oxydii^d  by  i\\e  air.  and  wbich  is  not 
aenHibly  Tolalil«  at  a  high  t«mperatutv  i  it  may  be  sepaniteii. 
by  «upe)Ung,  from  thv  other  oxydizablo  metab  wUb  whicli  li 
imy  be  alloyi:iI,  and  whiuh,  being  fuw^il,  arc  ab,>«)rbuO  by  tlie 
cupel,  on  which  thu  silrur  i.i  rc^taincd  us  upim  u  tiller. 

9.  Cupola  arc  nwdu  of  tincly  pulverized  bonc-iaheii.  I'Ik 
powder  is  temptTMl  with  water  into  a  somrwhnt  moist  pwlr. 
which  is  then  wmprumcd  intn  n  iiioiil<l  by  tnrnnii  of  a  man- 
dril and  btunmer.  'I'ho  cupels  beiog  removed  from  the 
mould,  are  dried,  and  they  guiKtrally  arc  of  such  thi<-kn«M  an 
lo  bo  able  to  absorb  tbcir  »wn  weight  of  fusc<I  lilburg«. 

3.  In  order  to  promote  the  osydimtion  of  the  base  rartaU 
alloyed  with  the  silver,  aud  which  generally  oonaSsl  of 
copper,  it  b  neceaaary  to  add  lead,  the  iiuaiitity  of  which 
must  be  increased  according  lo  the  pro|}artion  of  the  copper 
existing  in  llie  alloy.  Tlii*  proporlion  of  cupper  sliould  there- 
fore be  approximatively  determined,  before  proceeding  to  llie 
actual  armlysis  or  assay  of  the  alloy.  Tliis  may  be  doue  by 
cupelling,  ut  once,  one  grain  of  the  alloy  with  20  grains  of 
law]  I  the  button  of  «lrcr  left  upon  the  cupel  roprescfita  the 
real  quantity  of  wlver  within  2  per  ce.nt.  From  thiK  pre- 
Umioary  taanj  the  operator  l««rnii  what  iguniitity  of  lead  lie 
aboutd  ad<L 

4-  20  jj^nuns  of  alloy  i»  generally  the  quantity  token  for  (h« 
assay;  they  should  be  very  accurately  weighed  Id  a  very 
delicate  balance,  and  the  weight  of  the  button  obtained  after 
cnpelling,  multiplied  by  Bre,  will  therefore  give  the  per 
ceniage  of  silver  contained  in  tiie  alloy.  If,  for  cxnmpip,  the 
botlon  of  stiver  lei>  on  the  cupel  weighs  18  grainy  the  alloy 
contained,  therefore,  U  of  silver,  or  90  per  cent,  of  silver 
(18  X  5  =  90). 

S.  The   portion  of  the  sampls  of  nXiet  \o  \ya  «»n.-j«^ 
Y  5 
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HhouM  Im  fint  flattened,  1^  tuunmrring  it  upon  a  snuU,  dtau, 
ftccl>>nvil ;  and  if  tbo  snrfaoe  of  the  kIvct  he  soiled,  It  tltoeii 
be  Mnipnii  clMtn. 

K.  20  ^niiui  of  ollujr  are  f^eisUj  oponled  apun,  u  wr 
mid,  jct  it  it  not  ndviiuble  to  operate  apon  so  mocb  nhea 
ihc  alloy  contains  lc«s  than  80  per  ociit.  of  silver,  ^^lusa  ths 
xllojr  to  be  examiaed  ii  under  80  per  e«ni.,  it  ts  better  to  takt 
only  LO  gnio^  id  order  to  reduce  the  neceaaity  uf  capeUiig 
8o  tniH-li  lead.  In  tbat  CMe^  the  muU  of  tlie  wdght  of  lb 
button  aAer  cnptiUatiuu,  (iiullti>lied  bj  five,  w  above  stJdt 
shouM  of  eourae  be  doubled,  iu  order  to  obtain  the  per  cnt- 
*ge  of  the  silver  coDtained  in  tbe  alloj. 

7-  Th<-  4iuiuititi«»  of  twd  irhich  are  necemuy  f<or  lis 
cupellatioa  of  various  oUi^  of  Nlver  and  of  D«^per,  ire 
ua  foUowt :— 


SUiw              I  twiwowMiytor 

Hli<r  pai  ctnt. 

i.»»— .     «,^.^i2^,^. 

SIlTor.           Allef, 

WInr-         AUiT' 

100  Kr.  In  100  jn-, 

SO  p.  in  30  a. 

—        a  BDUn* 

9i     —     100  „ 

19    -    30  , 

-    80     .. 

HO     —     100  » 

18    —    W  „ 

-  140     . 

HO     —     100  „ 

18    -    M„ 

-  200     « 

70    -     100  _ 

U    -    90. 

—  2*0    . 

eo   —   100  „ 

la    -   M,. 

3«0    „ 

so    —    100  , 

10    -    SO,. 

40     _      100  „ 

SO     —      100  .. 

8    -    S0„ 
8     -    SO  ,. 

S20  M  344 

20     —     100  „ 

*     —    30  , 

10    —    100  . 

«    -    90,. 

Pur*  («pper. 

Tuio  (opper. 

■ 

8.  Let  us  suppose,  for  example,  that  (he  prvUmioaiy 
nwtay  has  iudicated  (t  or  80  peir  cent,  of  lilvcr;  that  it  to 
tny,  Kupposo  tluit  tbe  20  grains  of  alloy  hav«  yielded  16  gts. 
of  silver  (16  X  •>  =  ®0;.  Tbe  operator  takes  then  the 
qtianlity  of  lead  marked  in  the  table  as  correMpoDdiiiR  to  that 
ptr  centngi;^  namely,  200  grains,  and  he  puts  it  into  tbe  capeL 
previously  beaied  to  a  bright  red  Id  tbe  muffle.  Thr  cupel 
ahoald  be  plaMA  iwai\hitiiuAdlib«C  tbe  muffle,  or  rather,  a 


little  more  towards  the  mouth  of  tJie  inufllo  ilinn  qiiito  in  the 
niiildle.     Tbe  cupel,  beforu  luiiig  it,  .nhould  hsvc  l>cen  held 
fur  Hume  tim«  at  tbe  muuib  uf  tbe  mulSc,  in  order  (o  ilr}'  il 
thorougbljr,  and  it  must  bare  ^teaa  gradually  brought  to  the 
proper  hcAt  boforv  placing  the   lend  in  it,  for  without  tliiw 
precaution    tbe   Rlightcat   pressure   of  tliv  cupel-ton);s   an- 
oft<?n  Fiiflicicnt  to  break  il.      A  cupel,  after  having  btwii 
ODce  brought  to  a  red  hent  and  cooled,  is  unfit    for  umt. 
becauee  on  re-heating,  it  lwcome«  full  of  small  cracliA.  Tli«i« 
precautions    being    borne    in    mind,    as   goon   as   the  b-nd 
lia^  melted  and  has  become  bright,  the  o|>ofa(ur  niutt  add 
20  grains  of  the  alio;,  carefully  weighed,  as  before  Miiil,  and 
wrapped  up  iu  a  piece  of  paper,  or  of  lead-foil  (Uie  leail  muiM 
be  pure  and  obtained  by  reducing  litbai^);  or  else  tlie  20 
grfiiaa  of  alloy  may  at  once  be  wrapped  in  the  appropriate 
quantity  of  lead-foil,  and  put  into  the  red-hot  cupel  within 
tlie  muffle. 

9.  It  is  l>e«l,  Iiowever.  to  fuse  the  lead  flrnl,  and  to  wait  until 
il  htu  become  bru/ht  before  adding  tbe  silver  wrapped  up 
in  pftper,  bccaut«  otherwiae  a  portion  of  tbe  oxjde  of  lead 
which  is  formed  when  tbe  lend  beKiaa  to  fuse,  would  be  re- 
dnced  by  the  charcoal  of  tlitt  puper  containing  tbe  silver,  and 
the  carlwnic  acid  thus  produced  and  disengaged,  might  cau«^ 
a  projection  of  a  llltle  silver,  and  v)tiat«  tlie  experimeat. 

10.  Tbe  !4ilver-alloy  thus  introduced  into  the  cupel  soon 
fuMH,  and  the  air,  playing  on  the  surface  of  the  molten  tnut, 
aocm  oxydiw.-!!  the  copper  and  the  lead,  the  sur&ce  of  the 
fuMid  mniiH  gradually  assuming  a  convex  shape,  wbiUt  dropo 
of  an  oily  nppeanuice,  which  are  produced  by  the  fused  oxyde*, 
are  obxorvttd,  and  are  rapidly  abwrbed  by  tbe  cupel.  A 
portion  of  the  lead  evuporatea  in  tlie  shape  of  fumes,  wbieb 
flU  up  the  mnfflo,  aod  escape  In  the  chimney  through  the 
openings  in  the  »id<w.  Aji  the  tna»  in  the  cupel  gradtiolly 
asenmea  a  convex  iihape,  bright  Hparks  are  observed  moving 
rapidly,  and  when  tbe  nia>*  i.n  seen  to  be  redncnd  to  about 
two-thirds  of  its  original  bulk,  tlMi  cu\>elift&.'c«.'«iu^or««s^ 


■ 
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man  lowarda  the  «dge  or  mouth  of  Uie  natBo ;  the  bright 
Kparks  nboT*-  slludinl  U>  imniediAicljr  (Itmppcir,  aad  <re  rv- 
pUce<I  1>J  iridci>c«nt  bands,  protlanMl  hy  cxcce8tvt-lj  ihin  filn* 
uf  ox^do  of  lead ;  Dt  last  tho  tKiltoii  of  silver  bccooitts  0x*d 
then  dull,  mid  nt  lust  TVTy  bright ;  this  iudiatiM  tbcl  th«  n 
periinetit  is  al  lu  end.  Hie  cupel  must  dow  Ih;  grmduall; 
drawn  aonrer  tli«  odgc  m  mouth  of  the  muflle  i  ttus  musi  not 
be  doDo  too  euddoiiljr,  for  the  deoxj^din^  tititton,  if  cooM 
too  ntpidlj,  will  spurt,  and  perkapa  pruJEcl  n  wuall  )>ortioa<f 
Mter  out  of  the  cupeL  If  the  heal  liu  bc«B  carefully  mnr 
BBgAd,  and  the  proper  precautions  juH  mentioiied  tUiended 
to^  tlie  button  o(  pure  silver,  on  b«iiLg  reoiovol  frvm  tb«  capal 
by  a  nninll  pair  of  forcepo,  will  be  found  scsrcclj  to  adbmi 
and  aiUa  brushing,  washing,  aud  cleaning;  it,  its  ftur&M 
should  b«  convex,  perfectly  even,  without  ve^ituioo  or  4^ 
prcssion.  and  perfvcily  bright  t  it*  bnitc,  lliat  is  thai  poftiw 
wliicli  v/a»  in  contact  with  tho  cupel,  should  be  dvui  and 
dead  whitf,  liko  frosted  rilror.  If  the  button  strongly  utbetn 
to  the  cu{>cl.  if  its  Burfnce  be  dull,  and  its  adgw  sbuii^  JnnlfJ 
of  rounded,  it  is  a  proof  that  tht-  licst  bos  not  been  aofllciMi^ 
or  that  too  Utile  lead  baa  been  added.  If,  ou  the  contnuy, « 
deproMion  or  a  vegetation  is  obmrwd  on  Ihc  aurfaeo  of  Hm 
button,  it  ii>  n  proof  that  tlic  heat  was  too  strong,  or  tlai  it 
I  Gootcd  too  suddenly. 

11.  In  order  to  aary  the  operation  to  a  euc«eBa(iiI 
It  b  necessary  tliat  tite  cupel  should  be  porfoctly 
without  cm«'k«,  Bttd  not  too  dunsc,  in  ordor  that  tbe  whols  «f 
the-  liiliur^'  uiBj  lie  absorbvd.  The  boM  ashaa  vinjiiayad  M 
make  cupels  should  be  sifted  ihrougli  a  lK(r«r>hair  siovfl^  mti 

■bed  on  a  filter  with  boiling  watrr,  in  ordor  to  rontova  iIm 
ble  salts   which  it   might  cmiliun.      The    copols^  aAar 
elng  made,  sliould  be  dried  ami  then  put  iisidih 

12.  TIh'  cupels  used  for  alloyi  whicli  an  very  poor  is 
silver,  and  which  would  consequently  yield  a  vary  annll 
'  atton,  *liould  be  mndu  of  lcvi|;ated  bona  ash. 

The  dctcmunakuKv  fA  Aia  \Mg<niloa  of  allTor  by 


cupcllotion  rcqgires  a  good  d«al  of  practice,  Ihe  accurai^y  of 
the  ft§8ay  dejienda  upon  Hie  maiiaifenteot  of  tbe  proper  degree 
of  boat  of  tho  cupellbg  furnace.  K  iho  l«inper*tiire  lie  too 
high,  Bome  iiUver  will  b«  lost  b^  lolfttitizatiuo  auO  imbibition 
In  tbti  cupel  ;  if  too  low,  thu  silver  button  rvtuin*  some  lead 
mixed  witb  the  ailter.  Tlie  knowleilge  of  the  pTOi>cr  mnn. 
agemciil  of  tin-  heat  of  tbu  cupelling  furnace,  so  cs^e^itinl  to 
tlie  accuruey  of  the  noulysis,  can  be  wijuired  only  by  exjicri- 
Knee.  W«  will  add,  tliat  it  is  absolutely  r<;(]uisil«  not 
only  to  bring  the  furnace  to  tbc  requisite  tcjnpcrnlure,  but 
it  rau^t  Ik;  mninlaincd  at  that  trmperaturc  b;  keeping  it  Aill 
of  red  bot  eoke.  At  tbc  beginning  of  tlifl  assay,  wbite  fiimM 
may  be  observed,  wluch  aro  due  to  Uie  volaUUzatlon  of  a 
portion  of  tbe  lead ;  tho  appearance  of  these  fumes  may  serve 
as  a  guide  in  tbe  niimagenicnt  of  tbc  bent.  For  example,  if 
these  fumes  of  oxydc  of  lead  rise  up  quiekly  and  vertleully 
in  the  muffle,  it  is  a  proof  that  the  lemiperature  is  too  high  ; 
tho  cupel  should  therefore  be  drawn  towards  the  moutb  of 
tho  muflle,  in  order  to  cool  it  a  little.  If,  ou  tlie  oontnury, 
tbe  fumes  do  not  rise  up,  but  move  about  on  tbe  tloor  of  the 
muffle,  tlien  it  is  a  sign  that  the  temperature  'u  not  high 
enougli ;  the  cupel  should  therefore  be  pushed  farther  into 
the  miiflltt.  The  temperature  is  right  when  the  fumes  rise 
up  in  wreaths,  and  the  portion  of  tlw  cupel  whiclt  is  bathed 
by  the  fu^ed  musa,  should,  as  Ihe  melted  niuss  diminishes, 
nppcar  of  n  reddi.->h  brown  colour.  If  it  be  nhiU'-,  the  tem- 
perature is  (oo  high  ;  if  it  be  almost  black,  Ihe  lemporoturv  is 
too  low.  Even  when  all  these  precautions  have  be«n  attendMl 
to,  the  experlnWDta  of  'Hllot  and  D'Arc«t  lutve  proved^ 

1 4.  I  m.  Tliat  the  per  centage  of  aHver  indicated  by  the  assay 
i«  iilway*  a  trifle  below  the  real  per  ecntage,  wliich  is  due  to 
a  partial  TulatiUzation  and  imbibition  of  th«  ulrer. 

1 3.  2rid.  Tbat  the  button  dutu  not  rigorously  eonstst  of  imro 
silver,  but  that  it  ruloin.-i  alwayit  a  trae«  of  l«ad  and  of  copper ; 
for  when  analysed  in  tlie  humid  way,  tbe  button  is  (nuud  tA 
contain  between  1^  and  Sit,  tlie  mean  \)C^n^  VEk^  v&««x. 
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I  That  la  to  iajr,  tho  buttons  obtained  b^  cu|)eUation,  contua 
(jCTiemllj-  aboal  0.004  ot  foreign  metals.  This,  liowaver,  (br 
(echnical  or  commercial  purposes  is  t  wry  ttiU'taff  ivror,  jri, 
oonddering  that  the  loss  of  silver  auslained  hy  cupelling  it 
klwsys  more  corsiderable  than  the  weight  of  tbo  itnpuritio, 
we  join   here  a  coiopensalion  Ubie,  wrkich  «pi>roxiiua 


indiccten  tliai  loas :~ 


aalijrdjr 


COMPENSATION  TABLE  FOR  TUB  ASSAY  OP  SILVER 
BY   CUPELLATION. 


Weight  obtained 

QimpcnnilinK 

quantity  or|iiirs 

tttet  cupolljiig 

■ilicr  to  bo  iiiIiIhI 

20  gnlni. 

Id  Ihfl  vcight 
obUiinod- 

in  30  gndni  of          •«•*, 

IS.»(9 

0.02 

-:u         i        100 

1S.95 

O.0S 

la 

95 

17.112 

OM 

10 

M 

16.P1T 

0.083 

BS 

16.1)14 

COM 

■» 

U,91 

0.0S 

7A 

la.BfiG 

0,U9S 

70 

la.aoi 

0.096 

t^ 

11. SOS 

Q.094 

GO 

10.909 

0.094 

AA 

»M0 

0O94 

60 

7J31 

o.orn 

B 

40 

t.««B 

0  059 

t 

30 

3.P4P 

O.0il 

M 

UBS 

o.«ia 

- 

10 

16.  When  tlic  qtiantity  of  eilvw  in  rery  Binall,  as,  for  <«■ 
ample,  in  the  tc-iul  of  commerce,  wliieh  aomctimoe  cciDtatn« 
only  tliree  ounces  (o  the  (on,  or  eveo  Imo,  cupellxtion  miwt 
aiwayi  bo  re6ort«d  to,  n»  the  rcaolto  obtaiacd  by  the  hntnU 
way  in  Mich  oaaea  arc  (|iiilc  envneoas.  The  quantity  wUch, 
1 1  tiUnk,  answers  best  for  cupelling  sach  allovs  is  SOO  gtvinav 
Ui)  from  that  i|Uiuitity  00  US  of  silver,  including  conipcnsa* 
for  loM,  TcprcMata  oqa  oaiK&  oC  nlvcr  to  tbe  (co.     A 
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cupel  may  abwrti  its  own  wdght  of  lead  ;  if  the  qautlilj'  of 
load  to  be  ntworbed  i»  mon;  cotwiderKble,  another  cupel  may 
be  curned  topey-turvy,  ami  the  cupel  in  which  the  assay  if 
(o  be  made  may  be  plocod  upon  it. 

ASUT  or  SILTIR  Dt  THK  IIUXID  WAY. 


17-  When  sniubic  chloride*  arc  addril  to  n  solution  of 
silver,  a  procijutatc  which  is  coniplctcly  insoluble  in  water 
and  in  ncids  is  fonned,  which  settles  rapidly,  and  the  solution 
of  silver  operated  upon  is  lelt  in  a  j^erfectly  clear  uod  titupid 
aUkte.  It  is  then  easy  lo  ascertain  whethi^r  the  clJirride 
employed  la  In  exeeaa,  for  in  that  caw,  ao  addition  of  nitrate 
of  silver  will  produee  a  precipitate  ;  or  if  the  cLloride  wan 
not  used  ill  BufEcient  t|uuntity,  a  drop  of  its  Mtlutioo  will 
render  ttie  ttilver-liiiiior  turbid. 

IS.  The  tent-liquors  employed  in  tlus  mode  of  anslyds 
are  : — l»t.,  a  test-liquor  of  nitrutc  of  silver  ;  Zudly.,  a  test- 
liquor  of  cliloridc  of  nodium,  both  of  which  are  ao  prepared, 
that  when  mixed  together  in  equal  volumes,  the  whole 
of  tlie  silver  is  precipitated  as  cliloridc  of  silver,  and  only 
nilnte  of  so<la  remains  in  solution,  as  shown  by  the  following 
equation.— 

A«  0,  NO,  -I-  Ka  OL 
=  N»  0,  NO.  +  Ag  a. 


I 


19.  The  teat  liquors  arc  prepared  in  the  following  man- 
ner:— 


Test-liguor  of  nitrtUe  tftUter. 


20.  Taking  the  equivalent  of  nttratc  of  silver  aa  170. 
Dissolve  1 7U  grains  of  pure  nitrate  of  silver  into  10,000  graint- 
mcasure,    (KKK)  alkali  metrical    diviaions)    of    pure  water. 

I  Each  division  of  ten  grai  us -measure  will  therefore  oania^w       i 
M08  grain  of  pure  rilver,  which  repTCa«ittOJ(»fe<AtV««Mxit. 
Bid,  aaaeqoeatljr,  0.144  grain  of  cWoriit  <A  ttttw.    0«,'w» 
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Other  word*,  tlie  10,000  gniiu-measiire  cmttuning  one 
eqnintcnt  of  nitrate  of  direr,  reprasent,  of  conno,  or  will 
hr.  mtirvlj'  preclpluted,  b;  one  equiraleat  of  chlorid*  of 
sodium,  and  will  proilucc  oecontin;;!/  un«  equitmlcnt  ofeUo- 
rids  of  mItct. 

SI.  T1i«  nitraieof  ailver  lued  for  tbe  ]>reparatioti  (tfdw 
test-Liquor  Rbcmlil,  of  courM,  be  pure,  thai  (told  for  pbolo> 
gnphic  paqnMi  !s  Kcnerallj  good  t  wlveo  lliU  canDot  W 
obtained,  the  operator  raajr  operate  with  pure  ailvcr,  which 
can  be  obt«tnod  by  diMulviiif;  ordinuy  ulrer  cotiM  in  ooai* 
□icrcinl  nitric  acid,  and  decanting  the  clear  •olatton  Dvn 
aay  rmiduum  wliich  may  l>e  left.  Tlie  clear  decanted  liquor 
should  then  be  precipitated  by  an  exovM  of  Kilution  of  eoB- 
mon  salt  in  the  *tate  of  chloride  uf  silver,  which  u  coUeoUi 
on  a  filler,  tlioroaglily  washed,  dried,  and  rednoed  to  a 
beaiian  crucible  cxpMed  to  a  1>ri^ht  red  lieut,  hy  mjiting  H 
therein  with  chalk  and  charcoal,  in  thv  proporttons  of  70.4 
parta  of  chalk,  and  4.2  parts  of  diarooal,  for  100  of  the  dt^ 
chloride  of  tiilvcr  produced,  which  jioldi  a  botton  of  iiilTer ; 
il  should  Iw  wa»tiod  and  TC^Molred  in  nitric  add,  u^ain 
ptwcipitated  by  solution  of  common  salt,  and  reduced  a  seoood 
tinic  by  cltatk  and  charcod,  as  aboTc  said.  The  bnltoa 
found  at  ibc  bottom  of  the  crucible  is  then  perfectly  pim 
luid  it  may  be  laminated  or  granulated  for  givuter  con- 
venience- Taking  now  108  grains  of  thi^  pure  silver,  and 
dlnolvins  them  in  about  one  and  a  half  ounce  of  pure  nitrit 
acid,  and  diluting  the  mIuImhi  with  water,  m>  as  to  pradoee 
10,000  grains-ncwurc,  the  operator  will  hare  a  pare  MM* 
tiqaor. 

Ttat-liquor  (/  chloride  t^mdium. 


82.  Ttakii^  the  oquiTalcnt  of  chloride  of  aodiinn  ^  GO- 
DlMolve  60  gnins  of  pure  diloride  of  sodium  into  10,000 
gnUna-mcaauie  (,1000  alknlinMitrical  dlviaiuna)  of  pure  dij- 
tilled  water.    EokU  ^lio^m^  (A  W  pi^na^vaMMxe  will  there- 
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fore  contain  0.060  of  chloride  of  lodiuoi,  aDtl,  cousequcntlj, 
0.03G  uf  r.hliirini^  vrKich  rc|>Tc«cntii,  tlicrefure,  0.108  of  pnra 
silver.  Or,  iti  other  word?,  nincn  the  10,00()  griuna- measure 
conUin  odu  c<iuir«leot  =  GO  of  chloride  of  flodium,  by  mix- 
ing tliem  with  the  10,000  grain  if- mcuure  of  tii«  test-li(iiu>r 
of  nitrate  of  »ilTcr,  we  should  obl4un  exactly  one  cqairntcnt, 
=  1 44  of  chloride  of  nlvcr,  in  the  abapo  of  a  white  prodpitntc, 
sad  the  Btipomatant  liqnor  sbould  not  retain  a  trace  cither  of 
nittal«  of  Hilvcr,  or  of  chloride  of  sodtniu.  That  \a  to  t»y  '. — 
if  the  t«8t-liquors  are  ri|;ht,  any  glveo  and  e<|ual  number  of 
diviaiona  of  each  beinjf  poured  from  the  atkalinieti;r  into  eaeb 
Other,  sliuuM  pret-ipitute  all  thu  ntlrer,  and  tli«  supernatant 
liquor  slioulU  not  l>e  n-ndcred  turhiiJ,  when  tealed  in  two 
aeparate  portioua  by  solution  of  nitrate  of  silver,  or  of  chlo- 
ride of  eodiiim. 

23.  Thi?  conunon  salt  of  oommcrrc  may  be  used  for  the 
preparation  of  the  teM-liquor.  but  aa  it  is  not  perfectly  pure^ 
it  will,  of  couFM,  be  necessRry  to  ten  it  with  caiv^  with  the 
nitnte  of  silver  tcflt-liquor,  as  above  directed,  and  to  n«ljicrt 
it  to  the  proper  stren^b,  ivhioh  is  doue  exactly  aa  dncribed 
in  alkDliractry.  Let  us  anppoae,  in  cfl'rct,  that  after  having 
meniinrvd  out  1000  grain s-meaau re  of  the  nitrate  of  nlver 
test-liquor  in  a  glaas-benker,  and  filled  the  alkalimctcr  np  to 
0*  with  the  test-liquor  of  chloride  of  audium  (common  salt ),  it 
ie  fonnd  thai  M  divisions  (900  ((Tains -nieaaurea)  of  the  aolo- 
tion  of  chloride  of  »odium  have  been  tuflident  to  precipitate 
the  whole  of  the  silver  containe^l  in  the  1000  frreit)-m«o.iufea 
of  nitrate  of  silver  in  the  gla*»-bcnker,  it  la  clear,  in  that 
case,  that  the  common  salt  lest-liqiior  is  too  strong,  and 
therefore,  it  should  be  diluted  with  10  divisions  (100  ^raina- 
meamree)  of  Wftt«r  to  bring  it  to  the  proper  rtrenf^th.  litis 
it  beat  accomplliUed  by  pouring  the  whole  of  lli«  diloride 
of  sodiuro  tCHt'liipior  into  a  large  glass-cylinder,  aceurnlcly 
diffded  into  100  parts,  until  U  reacbca  llic  mark  indicating 
90,  and  the  reet  of  the  glass  is  then  ^Ued  with  water,  <&^ 
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to  100,  so  that  the  Minw  qnontitj  gf  cUoriile  of  sodium  irill 
now  be  oontaincd  in  100  diTinooi^  m  wu  eontuncd  befoR 
ia  80. 

Actual  aaatf  n/"  tiie  atlo^  in   At  humid  ipay. 

24.  llie  tc«t-liqnor  of  chloride  of  sodium  having  been  id- 
jmMd  to  iIm)  proper  Ktmtgtlt,  a*  nbovc  describi-d,  take  iO 
grains  of  the  allojr  under  cxaminatmn,  accumtcl;  weigto^ 
•nd  diMolre  them  at  a  nlnun  beat,  in  n  lliL>k,  with  flre  or  til 
tines  their  treigbi  of  pare  nitric  add,  optvific  gmt-ity  1.2M. 
WbSN  dincjrwl,  the  Tapourn  of  nitronn  ndd  which  fin  tfa 
Haak  should  be  expelled,  either  b;-  mcuM  of  a  pair  of  b^ 
loir*  with  a  f;hu»-nonl«,  or  simplj  by  introdueing  a  fUef 
tube  into  the  flask,  near  the  surface  of  tlto  Kquid,  and  bkn- 
ing  throogh  tJie  lube.  Hiis  being  done,  fill  ibe  alkalimeitf 
(see  tii«  article  ou  Alkalimttry)  up  to  0'  vrilb  the  tcn>Mla- 
lion  of  chloride  of  sodium,  and  pour  graduallj-  and  carefaDf 
tborefroro,  iutu  the  flask  containing  th«  BolatMa  of  silvec^ 
a  certain  numlx'-r  of  diviaioiL^i  ibc  silver  mlalioD  U  tbet 
briakly  agitated,  or  sliaken,  in  carder  to  prouMite  the  rafod 
settling  of  the  chloride  of  ulver  prodoeed,  and  whcD  Ik 
supernutKDt  liqaor  hn*  b«comu  quite  olear,  a  Iresh  portioB 
of  tlie  chloride  of  KKlium  is  added,  if  noeosjtnry,  that  ». 
until  it  nearly  ccmc»  to  produce  a  pr(«ipitaie.  The  ope- 
rator now  takes  a  pipette,  graduated  into  grains,  and  bs 
filU  it  with  the  same  chloride  of  sodium  i<uii-U<|iior  ap  to  ■ 
certain  number  of  divisioDSi  10  of  which  n-'prfAvnt  I  of  ib( 
ulkalimotcT.  When  tlie  liquor  in  the  flank  ba*  bccoaw  again 
ijnite  clear,  theoperatu'  drops  1  grain-measure  from  the  dro^ 
ping-tabe,  as  long  as  it  continues  to  produce  a  cloud  [  when  it 
no  longer  do&t  so,  it  is  a  sign  that  all  the  ailver  is  pnmr 
piinied  Suppowiig.  for  example,  that  12  such  gnuns-iaeft- 
Huri!  Imving  been  dropped  from  pipette,  and  faaTing  pro- 
duced a  cloudiness  at  each  grain  so  added,  the  thirteenth 
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addition  produces  nothing:,  it  'a  evident  that  tlili^  ihlrteiMith 
grain-mcaAure  from  tbe  jnpette  must  not  be  counted.  The 
operator  then  reckons  tbf  whole  iiimi)>ox  of  divisions  which 
have  been  used,  both  from  Ihu  alkaiimcter  nod  from  the 
pipette,  and  cideutatai  therefrom  the  <]uiuitity  of  Hilver  con- 
tuned  iu   the  alluf. 

25.  Let  u-i  siijipose  for  vxampic,  that  65  ilirinunnieuurM 
of  the  (vMt'li<|uor  of  chloride  of  «oditim  have  licc^n  emptojred 
from  Uie  Alkalimeter,  niid  12  divUions  (13  divixionii  —  1  in 
exccHa  =  12)  from  thir  pipelii^ ;  sinci;  10  divigionn  of  the 
pfpetttr  urc-  efjuivalRnt  to  I  of  the  ftlknlimoCer,  it  !»  u  if 
67.2  divisioii.i  of  the  nlkalimeicr  hiui  been  employed  j  and 
aa  100  ilivisions  of  the  nlknlirnvtrr  (1000  gnuns-mejuurc) 
represent  exaclly  10.6  grains  of  silver,  67-2  divisions  of  the 
al]taltuiet«r  rcjireaenl,  therefore,  7.2576. 

100  ■-  10.8  :  :  67.B  :  j;  =  7.2576. 

The  number  thu!  found,  nmllipled  by  10,  giva  iho  percent- 
age of  the  alloy.  Tiie  10  grains  opcratod  upon,  contained, 
therefore,  7.2576  of  silver,  or  72.376  per  cent. 

26.  It  i"  ficldora,  however,  that  the  exait  mturating 
IW)inl  Clin  be  accurately  hit  by  m  first  trial,  and  in  order  to 
rectify  (he  excess  of  chloride  of  sodium  employed,  the  ope* 
rator  may  nsccrtun  ,that  quantity  by  assaying  it  with  the 
tcn-Hilution  of  nilraie  of  silver,  above  mentioned,  and  which 
bo  may  pour  from  a  jMpette  into  the  clear  supernatant  liquor 
of  the  precipitated  chloride  of  siUver.  If  on  oddlaf;  a  drop  of 
the  teal-^lutluii  of  iiiirute  of  silver  a  douiUness  is  produoedi 
it  ia  evident  that  an  exee»H  of  chloride  of  sodium  has  be«n 
(tuiphiyed,  the  amount  of  which  may  thuK  be  readily  ascer- 
raintsl.  an<l  deducted  from  the  result  tir«t  noted.  Suppose, 
for  example,  lliat  it  be  found  that  5  divinions  of  tlie  l«(t- 
liquor  of  uilrate  of  silver  In  tlM  pijKttc  arc  requisite  to  nea- 
iraliKc  tbe  excess  of  chloride  of  aodiom,  then  the  l«taX  mA. 
net  number  of  divisiotis  employed  woulA  V«  xVixn — 
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Pran  the  alluUmeter  .    MO  DhWoiu. 

From  tile  pipc*W        13  gnia-diiitiMM. 
I  bjr  RctiiicftUaa    &        ditUk 

8  =  tXfl  ditto. 

H«tmmW     6G.t>  ilitto. 

Ai>d  Ihr  retult  is  72.144  per  not.  of  silvet^ 


100  :  llkS  :  :  6e.B  :  «  =7.S1M  X  10 


T8.IW. 


27.  It  u  better,  bowercr.  to  etMk«voor  to  kit  tlie 
point  M  iM«r  u  pceaibU)  bj  >  flnt  experiment,  And  In  repm 
it  a  Bccood  linw  with  caution,  u  the  ■pprozitrative  puint  d^ 
tcnmncd  bj  tlic  first  expcrimcat  is  approncbcd,  thsa  to  tij 
10  comet  tbo  error,  u  just  Mid,  bcaosc  it  is  dEflfeolt  b 
tlut  way  to  obtain  •  elear  Uqoor,  which  b  of  abaolm*  »• 
portance  to  ihe  suoeees  of  tbe  experitucnl. 

28.  In  order  to  fcu*!^  a^ost  rari alions  In  the  tIcgrM  of 
ooncentralioiv  or  of  dilution  of  tbe  teat'Uiinors  anp)aj«d.  b; 
evaporation  or  change  of  tianpcraliirc^  they  thonU  alwaji 
be  carcfaUj  examined  bcfii'v  natng  tltcm  :  ihi»  is  rcrjr  au^ 
and  npidljr  don^  bj  aMertaining  wtictbcr  uiy  given  niv 
ber  of  niCMurcA  of  the  chloride  of  foditna  tot-Uquor  will 
exactljr  precipitate  all  the  lilver  contained  in  a  oomspoad- 
lof  nnnibvr  of  the  tcet-iiquor  of  nitrate  of  lilver. 

29.  We  thould  rcanrk  also,  that  when  tlie  mUay  tatia 
examlaatioD  contain*  loercsrf  or  sulphurct  of  diver,  the  esti- 
mation of  the  Bilrer  in  the  homid  i*a/  la  rendered  Incomct. 
becauM,  (n  tliat  caw,  tlie  mereurj  id  precipitated  aln^ 
with  the  nlrer,  aiid  tlte  proportion  of  the  latter  metal  appens 
thcnlaifer  than  it  rtali/i*;  on  thooibiYband.il'tulpburctil 
silver  bo  pr«Mnt,  tbo  ana/  indicates  kaa  niver  ihMi  Is  ntUj 
conluined  in  tbc  tample,  bccaoae  aalphurM  of  lilvcr,  •—*i*1n| 
the  BciivD  of  th«  nitric  acid,  cannot,  of  coone^  bo  aabifr 
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8I>-  The  presence  of  morcmy  U  deteclei]  in  tli«  alloy,  be- 
ODse,  in  that  Q&ae,  the  chloride  of  silver  prerijiitnted  i*  not 
blackiiiieil  by  the  Influence  of  solar  light,  Thu  mprcury  fnlls 
dowu  in  the  sttita  of  elllo^it!l^,  with  tlw  Rrst  pnrtioiv  of  sil- 
ver wbicli  are.  preci|>iU(ted  bj  the  witution  of  diloride  of 
floUiutii. 

SI.  According  to  M.  Levol,  lh<)  nnnly«i«  of  silver  in  tbi- 
humid  yraj  may  he  correctly  performed,  notvrithstandinp;  tbe 
presence  of  mercury,  in  tlie  following  manner  : — The  silver 
shotilil  bu  u[>[>rusiniittivdy  precipitated  from  the  nitric  nnA 
solution,  (u  uUivc  ihwtriliefl,  by  means  of  Die  diloridu  <if  no- 
dium  teat-liquor,  and  the  precipitated  cliloride  of  Kilvcr  being 
rediniolrcd  by  Mnmnnitt,  i»  reprecipitutcd  by  mttiirating  the 
amiaoniftcal  liquor  with  ncctic  ncitt.  Th«  analyiig  proceeds 
then  in  the  usual  way.  This  modification,  Recording  to  Gay 
Lussac.  may  be  »inipliAed,  by  adding  at  once  to  the  nitric 
ttciil-solution  of  the  ^Iver  a  mixture  of  acetic  acid  and  of 
niumonia,  in  autllcieul  (fuantilj  to  saturate  all  the  oUrlc  acid 
uxiaiiiix  in  thi'  liquor,  either  in  the  ft'ee  state,  or  couihiood 
with  the  silver.  CryrtulUzei]  acetate  of  soda  may  aba  be 
employed  inxlcitd  of  acetate  of  oiuinonia,  but  the  wliole  of  the 
mineral  acid  must  be  entirely  saturated  by  tbo  acetate  of 
soda. 

32.  The  presence  of  nuljtliuret  of  silver  is  detected  whilst 
diswlring  tfy:  10  grains  of  the  sample  in  nitric  acid,  because 
black  Qakeo  are  gbservcd  floating  about  in  the  liquor  in  an 
insolublo  state.  These  flakes,  however,  may  be  dissolved  by 
fuminf;  nitric  add,  or  by  adding  pur«  concentratod  sulphuric 
add  to  the  solution,  wtiicli  should  be  then  kept  for  about  a 
quarter  of  an  honr  in  a  slcnm-hutli.  When  thui  treated,  the 
prcdpitate  produced  by  the  lest-liqnor  of  eldorlde  of  H>dium 
represents  the  whole  of  the  (ilver  cuntained  in  the  alloy. 

33.  When  the  alloy  contains  lead,  the  tent-liquor  of  chlo- 
ride of  sodium,  wbicti  would  produce  a  precipitate  of  cUo* 
ride  of  lead,  »liould  be  replaced  by  one  of  cbloriilc  of  lead, 
in  which  case  140  jruinn  of  chloride  oC  VesAlyV  «^\Nti*sM^i 
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sbould  be  dtMolvfid  into  lOfiOO  p^na-meMurc  or  wat« 
tke  «Da)^nj>  prooccilK  M  nitli  that  of  chloride  of  m 
When,  iiowvrcr,  tliv  ijuBntit;  of  nlver  is  very  saall, 
tbe  lead  of  rommcroe.  tbo  aoaljrsis  sfaoold  nlvnj»  bi 
formed  l>y  cupeUatioo,  for  ilie  liuinii]  way  t\ot»  n^ 
resulu  eutitled  to  any  confidence.  ^ 

34.  Silver,  aocordiog  (o  M.  Levol,  may  bs  vpoedtl; 
gnulually  reduved  from  oUluride  of  silver,  by  boUii^  the 
wttli  u  soluttoa  of  |>otasli  ooutalninj  a  liUlc  sugar  ;  cai 
add  i«  dijMingaged  iModing  the  reductioti. 


SILVER  (AJIALGAMAl-ED).— Sec  GVrwn™ 


SIUILOR.— Sm  Bras*. 


SIZE.— Sec  Gtm. 


SMALT. 

AZl'RR    B1.DE. 

1.  Smalt  U  a  blue  glass,  which  is  prepared  by  fi 
with  cofourlow  ^aas,  or  by  calcining  a  mislure  of  equal 
of  roiwted  c.otialt-orc.  |»-nrln«h,  ninl  ground  flints  ;  the  i 
IK  u  blue  g!a^  wUicli.  whiUt  rcd-bot,  i»  thrown  inio 
wutftr,  aiitl  sflcrwanb  reduced  into  impalpable  poi 
Smulc  ie  iniKh  i-uiploycd  in  the  pottcriee,  in  the  man 
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2.  The  coniiHMitiuu  of  amnlt,  of  llie  beet  qualit}',  U  u 
foUuws : — 


Proloiyde  of  oolalt   . 

.        .    14.7 

Oxyde  of  iruu 

.      .1.8 

Oxyde  vf  l«ud 

.      4.J 

Alumina 

5.0 

J'otMh 

.    U.1 

Bi2ka      . 

.    H.B 

3.  Smitlt  is  »oinetime«  udulleratcd  with  chalk  ;  this  fVaud, 
howercr,  miiy  be  immcilintdy  iletMited  by  [louritig  »  little 
hj'drochloHc  ncid  upon  it,  which,  in  tliat  ciue,  will  prtxluoe 
aa  rficrvcstence. 

4.  The  ontilj'sis  of  mialt  ia  ])erfonae(l  vxuctly  like  that  o[ 
glAU.    (Sc«  the  article  on  Glat*-) 


SUELLING  SALTS.— See  CarionaU  of  Ammonia. 
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1.  Soap  is  a  moat  Importont  article  of  tDanufadurc  and  of 
conuDerce :  it  U  a  cuiupoinid  resulting  from  tlie  comliioation 
of  oertain  eonscituL-niv,  dL-ritvil  from  fata,  oils,  grease,  and 
roaio,  with  certain  tialitiiililc  bam,  which  to  detcrgeDt  Maiia 
are  potasli  or  soilu. 

i.  Oib  nnd  fats  comtift  chictly  of  three  principtm,  of  dif* 
fcrcnt  coosiglCDcj,  the  one  more  fluid  than  the  two  otbcn. 
Tlic  tir»t  is  called  oldne,  and  is  always  liquid  at  the  ordioary 
teaiperature  t  the  two  othen  are  called  aiearino  and  tnarga- 
rine.  These  nabstancc^  chumicalljr  ooosldered,  arc  really 
HilLi,  or  combination K  of  an  oxjrite  with  an  ftrid,  tltat  ia  to 
M/,  w  the  mult  of  the  combination  of  stearic,  inargaric, 
oloic  add,  &C-,  with  the  oxydc  of  a  oonipouud  rascal,  called 
gljfetTyh  (sweet  principle  of  m1»).     Steanpa  W«%'iB«w5Mt* 
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R  eombinotion  of  slwric  acid  with  oxtAc  of  glftxrjte,  u  « 
ste«r«te  of  o^^  of  gXyceryic  ;  olcinc  if  oldc  acid  +  oxjit 
of  glycciyle,  or  oleaM  of  oxydc  of  gljceiyle  ;  nuu^gnriiic  ii 
aaifaric  acid  +  oxjde  oT  glj-cerylo.  or  margBnite  o(  oxjdi 
of  gtyocrfle,  ^-  Gljcvrinc  is  a  combination  of  oxytle  <f 
glyoerjrle  with  wal«r,  or  hydrate  of  oxyAt  of  glfco^k- 
liow,  wh«n  (]i(ae  ftubsluioes  (luunely,  olcin^  atv*riue,  nor- 
gerinfi,  tK.,  or  tbe  fats  or  oils  which  tbcjr  cooiititut?)  in 
tniatoil  hy  a  Kilution  of  potuh  or  of  soda,  their  coDstituealf 
rwct  upon  each  other,  and  combine  with  lh«  |>ot«sh  or  aodt 
to  ibrm  map.  The  foUowing  diagram  exhibits  Uiia  tntcrci*- 
ing  reaction  : — 


CtmpmUtan. 


PfudBMi  it 


FWotoIb 

■MIHKtf,  te.   ol 
aifdi  at  (Iftojl*. 


OM*mM 

SiaittaMl 

+ 


Fsuab  u  Mtt., 
wtui.. 
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S.  Tbe  foap  madft  with  •oda  i«  liard,  that  made  with 
potash  ia  aoft,  niul  the  di-^rcc  <if  liardnc«a  or  of  softneo 
dqKDdf  moreovsr  upon  tbr  qnantity  of  stcariiu  and  maif^ 
riDc,  or  of  dune  £ontaincd  in  the  Cut  or  oil  «anpU>7ed.  Bonoe 
tha  mora  olcim^  a  (all;  matter  oootaim  relaiivdy  to  the 
BlaariDe  and  Riargarine,  tbe  Boiler  the  aoap  tnaile  with  it  will 
bOt  and  ric€  vn-*JI.  The  Bofl«st  iwnp  w<tald,  IborcfaTB,  ba 
that  inatlc  altof^licr  with  olcino  (okic  acid),  nnd  potash 
(oleate  of  puuah.')-,  Vhe  Xiasflteu.  -RiMltd,  b«  that  made  with 
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fitearino  and  sodji  (slearatc  of  soda).  OrdiDary  ionp«,  how- 
ever, arc  mixtures  or  those  tnuy  acids  in  variable  quanti* 
tiea,  according  to  the  flficcica  of  fat  or  oil  employed.  'I'he 
oila  or  fatty  substance*  employed  for  the  maniitactUTO  of 
soap  are  olive-oil,  tallow,  lard,  hempsccd-oil,  oil  of  oliuondtt, 
oil  of  liiuoed,  horiji^-oi]  or  fat,  rapo-oil.  poppy-oil,  train-oil, 
cod-oil,  and  other  finb-oil^  cocoa  nut-oil,  palm-oil,  kitdmn 
and  boiit-fut,  rosiu.  This  ta^t  subatance  (rosin)  always 
tnnki-H,  vvt*ii  witti  aoda,  a  aoSl,  ^i»cid  kind  i>r  a(in)\  owinj;  to 
its  great  ntTinity  for  water,  ko  tliat,  even  al^er  hnving  been 
artificially  dried,  the  soap  made  with  it  deliquesces  by  expu- 
iurc,  and  returns  to  the  soft  state. 

4.  Ou  the  Continent  olife-mi,  mixed  wilfi  about  one  tit\h 
of  rnjHT-oil,  ia  principally  iwed  for  making  liard  soap.  TIii» 
addition  of  rajje-oSl  is  always  resortod  lo,  because  oli»ftH)il 
alone  yi<-ldt<  a  soup  no  hard  and  so  compact  tliat  It  dissolves 
only  with  dilBeully  and  slowly  in  water,  which  in  not  tlit- 
case  with  rnpc-uil,  or  other  oiln  of  a  »iniilar  imtiirr,  that  is, 
oils  which  become  tlitck  and  viscid  by  exposure,  expcrienci^ 
having  taught  tliat  llie  i>ils  wliieli  tuni  viscid  the  soonest  l>y 
exposure,  yield  with  soda  a  softer  soap  than  lliai  made  with 
oils  which,  like  olivc>oil,  rnnnin  limpid  for  a  long  pi'riod 
under  the  influence  of  the  air.  The  admixture  of  ra{>e-fiil 
lias  therefore  the  effect  of  mollifying  the  dcgrM;  of  hardncM  of 
the  soap.  In  England  tallow  is  uscjJ  instead  of  olive  oil,  ilie 
M>ap  resulting  ircaa  its  treatment  with  soda  is  known  nnder 
the  name  otatrd  toap. 

5.  Like  pure  olive-oll-soap,  talloW'Curd-soap  1*  very  bard, 
nnd  of  excecdin^y  difficult  Mlutiou.  The  amall  cubic  nui«- 
of  white,  waxy,  stubborn  substance,  geni-.rally  met  with  on 
tbe  WBsbing-stand  of  bedrooms  in  hotrJ«,  and  which  for  an 
indefliiit«  period  pftB§es  on  from  trnvcUer  to  irwreUer,  each 
in  turn  uasucces-ifully  attempting  by  various  devices  and 
cunning  immersions  in  water  to  coax  it  into  a  lather — is 
curd  ititetp.  The  admixture  of  ono-fourtb  or  one-fifth  of 
minwith  tallow,  in  the  proceaaoC  BaponiftctfAabtiimALiftftK'^'K 
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LianluPH  oad  M^ubiliiy  of  cnrd-aoiip  in  a  remarkublr  i)(!gm. 
and  iliis  oonstitutoi  the  best  jtOow  map. 

a.  1  Mid  that  »M|i  wu  more  or  )«m  hwxl  in  jtroportioD  In 
i\w  ijiwntit;  of  ttearinv  tutd  mll^gsrinl^,  &c  contained  in  tkr 
Tat  or  oil,  Mul  that  certain  faUj  matlera,  tvchnioally  eailtd 
MvoA  gooth,  Micb  a»  kitchcn-rat,  boiK'-fst,  couM  liardljr  hr 
ued  alone,  tliv  suap  which  ibcy  j-ictd  bi-iiij;;  too  cof^  aad 
melting  or  diuolvio);  awaj-  loo  rapidly  in  (bv  w«sbing  tflk 
Thi*  tvil  ue  to  think,  that  if  a  means  could  bv  derbed  ef 
artiAciallj  burdruin;;  M3A\k  Ihe  fabi  nbove  nH'ntioncd,  undtr 
the  tiaiii«  of  vr(«k  fjooda  and  rosiii,  otmtd  tbi-n  be  ein]klojr(d 
lo  «  much  f;r«atcf  «xtcut.  In  nakin^  uipt^rimente  wlik  lU* 
view,  I  fouud  ibat  the  introduction  of  a  amall  quaodty  oT 
Aued  mlpbate  of  Mda  into  the  ao«p  answered  tlie  p«irp«s* 
admirably,  and  that  tbe  salt  in  ooocretinf;  iinp«trted  lo  iIm 
nuati,  which  otherwise  would  have  been  (|uit«  »ot^  a  desJN 
abk'  hanlneM,  and  preTcnled  ita  being  waated  in  rb«  tak 
Tho  me  of  solphate  nf  soda  acta.  IhereKMre,  imvFn^ly.  like  tlir 
addition  of  rape-oil  lo  oUre-oil,  or  of  rotin  to  tnllow  in  tbr 
mauufacture  of  that  important  article;  »ulplutt«  of  mda  ha* 
moreover,  the  properly  of  imjiroving  tbc*(x)lnur  of  the  m^^ 
and  of  inipartiiig  to  tlie  wattv  a  [leruUar  unctuous  feeHnf. 
'Ibt  proportion  of  sulpbate  ot  soda  Rboatd  not  be  tnoiv  tim 
^th  of  tbe  soap.  Tba  prucotn,  wliich  I  patented,  ba«  bcM 
to  uie  a  Murre  of  annoyance  aiid  motcBtAtion  on  thn  part  of 
the  Board  of  Excise,  which  1  think  bns  no  paralli;!.  even  in 
the  archived  of  escUe  practiw,  nnd  which  the  ftiir  of  obtnf 
sion,  in  entertaining  the  mwlcr  about  my  perxinul  aftaJirs 
alone  prevenu  me  from  relatiog  1mi«. 

I.  Tbcro  arc  two  kind*  of  bard  soaps,  bmidea  vuH-«oap 
above  alludod  to^  namely,  mottled  soap,  and  yellow  JUitd 
■oa|v 

s.  Mottled  soap  Ikas  a  marbled,  or  Mreaky  appeannoe: 
lliat  is  to  say,  rein*  of  a  biaiab  or  slato  oolotir  pervade  it* 
ma!»,  which  is  white  or  whitish  i  tbe  aiie  and  number  of 
lliMU  Ttnns  depcni  on  xW  mot^  *»  V«m  n^id  cooling  gf  tke 
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ftoap  afl«r  it  biu  btea  etratfrd,  thai  in,  tmntfcrrvd  from  tfa* 
o()j>)>er  to  ih«  ftmmcs.  The  blui;  or  »lBtr  colour  of  thM* 
Hlri.>akM  it  chiefly  due  (o  the  prewDce  of  aa  alumino-ferni- 
ginous  Map  interposed  in  the  mass,  aad  frequpntly,  aleo^  to 
tlut  of  «iilphur«t  ot'  iron,  which  i«  producird  by  the  re-Mtion 
of  th«i  alkaline  sulphureta  contained  in  th«  aoda-Iey  upon  (lie 
iron,  dexivcd  from  the  iron,  copper,  and  ulen^ls  ompfeytd  in 
tliii  manufacture,  or,  which  even  is,  at  timca,  inlrodnoed  pur* 
poseJy  in  th«  lUte  of  solution  of  protMutphats  of  iron. 
The  Tcins  gradually  disappear,  by  keeping,  from  tlic  surface 
to  the  centre,  by  the  oxydiitslion  of  the  sulpLurot  of  iron. 
A  wvll  manufactured  mottled  soap  cannot  contain  more  than 
8Si  S4,  or  at  mo^t  3G  per  cent,  of  water.  It  is  evident  in 
efiecl.  that  the  mottling  being  due  to  the  presence  of  suipbu ret 
of  iron  held  in  the  stale  partly  of  demi-solutiou  and  of 
suspension,  ihi'  addition  of  water  would  cjiu«e  the  colouring 
flobslaaccB  to  subside,  and  a  while,  uniooloured,  or  fitltd  soap, 
would  be  the  ivaull.  TIdd  addilitiu  of  water,  which  i« 
tecbuically  i:alltd  fitting,  b  made  when  (he  oly«ct  of  the 
luaDufa^^turer  b  to  obtain  a  uuiculoured  yetUow  at  white  doup. 
Al\er  filling,  the  %ioap  contain^  therefore,  an  additioaal 
quantiiy  of  water,  which  wTDclimc*  Hmoiint«  to  55  jwr  wMt 
and  which  is  sold  at  (lie  price  of  soap.  Thf  inlcrrirt  of  the 
consumer  is  therefore  clearly  to  buy  mo/tled  soap  in  prefer- 
ence (o  yellow  or  while  soap  ;  the  mottling  is  a  sure  criterion 
of  gentiineaess,  for  the  a^Idition  of  water,  or  of  any  oih«r 
snlwUnoe,  irmild  iiilallibly  deslroy  the  tuoitlioft. 

9l  To  ydlow  or  white  soap,  on  the  cootrnry,  incrMlible 
quantities  of  water  mmj  be  added.  1  bare  known  flv«  paib 
of  water  (15  gnlkxm)  added  to  a  fruniu  of  atrcaily  filled  aoap 
(10  cwts-X  M  that  thv  «onp  aftiM*  tfaii*  trcatuieiit  contninol 
Upwarda  of  60  per  ceiil.  of  water.  Cocninon  salt  had  been 
prOTioudy  diatolved  in  the  li<|u«r.  TW  proportion  of 
ynHer  in  fitted  Konp  htn  ako  born  in  aoine  tnelancest  ang- 
nmted  by  aubmiiting  the  bar*  of  soap  to  llw  action  of  high 
prcwnw  alMun  in  stcam-tight  cl^eatw,  or  biu«.    Axtfkta  -wv) 
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wv  b^  boiUng  th«  smtp  in  high  ptreMiire  copper*  Wa 

10.  Coooft-nnt  <»\  toap  \m»  tlic  pro^Mrtj'  of  ■iMorbisf  <n« 
thirfl  mnn  water  tlian  iho  MMp  made  of  wtj  otlicr  moleriitl. 
A  Kunple  of  cueoo-nnt  oil  io«it  from  m  Liverpool  bonaa 
wbtch  I  fttmlyxed,  cont*iitcd  79.3  per  cent,  of  water,  and  1?J 
ofcucoa-Dtjt  oil,  yet  it  wu  quite  linrd,  bat  insUDtlj-  disMilved 
into  m  tbin  ropj  fluid  In  boiling  water. 

11.  Itnudei  walt-T,  iioap  is  oAcn  adull«rUed  hy  gelaline 
(known  M  bonc-MAp),  wittcb  is  made  bv  addin;;  u<  ibc  fotf 
■  M)lu(k>n  of  dIsinteKnted  booet,  sinews,  akinj,  boofx,  »praU 
or  oilier  climp  ftsb,  lu  etrong  caustic  aodfti  aUo  by  dextrine, 
pntato-tUrcfa,  painioc-ittonc^  silica,  plaster,  clay,  wtlt,  diali. 
iMirlxmatc  of  ^oda,  Sec.  &C.,  and  bj  fata  of  aDolhi--r  or  iDforior 
kind  than  thoM  from  wliicb  ibey  are  reprcamtod  to  ban 
l>ni:-n  made- 

12.  The  impuritioii  may  be  doiecled,  and  tbeir 
a»e«riaincd,  Id  tbc  following  manner  :— 


IS.  For  tlic  purpoM  of  iletiKmiinii^  Uic  qiia&tily  of  wattr, 
about  2,000  groins  of  tbc  soap  und«T  eiiaminaliou  sboold  \* 
vat  into  hhi^I,  tbitf  »lMvings.  These  2,000  graina  >bould  b* 
be  takcJi  IVo4ii  iliu  outsido  only,  whicli  is  alnay.-'  drii'.r,  Uii 
klioulil  be  rut  off*  from  tlie  whole  maw,  exteroally  and  int 
nally,  m  that  they  may  repreaent  a  iUr  averaj^e.  Tin 
aliavin^  should  be  well  ntixcxi  together,  and  100  graiix 
thereof  being  accurately-  wdglivl,  idiouM  then  be  placed  iB 
an  0%-ein,  at  a  temperuture  not  cxcM-ding  S12°,  until  tb«y  w> 
li»iger  diminish  in  weight.  Tbc  loss  indicates  the  iiroportiin 
of  water;  the  loss  of  watur  in  mottled  map  sliould  not  be 
inorv  than  fironi  30  to  35  [)cr  coot  {  in  white  or  yellow  tMf 
inoro  titan  42  lo  M  per  cent. 

14.  If  the  MWp  contftin«clay.ohallc,  silica,  dexirirtc,  fecuU, 
pumice -stMiw,  ocbxc,  \>\b£U;t,  a«\.v,  ^iilaiinR,  &c  &c.,  dissoln 
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100  graiod  of  the  siMpcctci)  soap  in  nlcohol ;,  with  ihfi  help  ol' 
*  ^nlle  heat,  the  nicoliol  will  diswivc  the  soap,  and  leave  nil 
thi>8e  inipurilics  in  sm  insoluble  state.  Good  mottled  soop 
ftliotild  ngt  IcQYC  more  than  1  per  cent,  of  insoltible  luattiT, 
xiiil  white  or  yellow  soap  lege  atill.  All  soap  to  which 
eucihy  or  Filiceoua  matter  has  been  added,  U  opaque  instead 
€)f  hcitig  tran§ptirent  on  the  etlgfes,  as  is  the  ease  with  all 
genuine  fitted  soap.  The  drier  tlie  soap,  llie  more  Iranspaiviit 
it  is. 

15.  I3one-3oap,  or  ftlue-Mwp,  i*  rvcognizcd  by  its  dark 
colour,  it»  want  of  transpareney  on  the  wlgfs,  and  a  <li«- 
agreeublc?  odmir  of  glue;  that  made  with  the  fat  of  iIm- 
tRtl^«Iinc)l  of  animals  has  a  disgusting  odour  otjirfet. 

16.  Wlien  uncombined  silica  lias  been  added  lo  soap,  its 
prcse.nee  ntny  be  readily  detected  by  dissolving  the  iu«pecled 
soap  in  alcoliol,  as  we  said  before,  when  the  silica  will  be  l^i^ 
in  on  insoluble  state ;  but  if  the  ^tlica  is  in  tbe  stale  of  siliuitp 
of  soda  or  of  potash,  U  i.*  m^ces*ary  to  proceed  as  follows  : — 
a  given  <voif:ht  of  the  ausperted  aonp  should  be  first  diswalved 
ill  a  suitable  i|uuntily  of  boiling  wiitr.r,  and  dceociiponeil  by 
the  gradual  addition  of  rawlcrntely  ililutu  hydrodiloric  acicL 
The  fatty  aeidti  whicli  neparuti;  bci»K  removed,  tlie  aciil 
liquor  tihoiild  be  evaporated  to  ilrynPM;  itiu  dry  nutu  b«iii)( 
treated  with  lioiling  water,  will  leave  on  imwiluble  reaiduain, 
and  may  be  idetitificil  a*  nilica  by  its  griltin<-i>»,  which  in 
rcvogniKed  by  rubbing  it  in  the  cnpiiiiU;  with  ■  glos*  rod. 
This  rtwidniim  of  ulica  ik  tlmn  c^tleeted  imi  a  filter,  wmxhed, 
dried,  ignited,  and  wdghed. 

17.  The  proportion  of  alkali  (pnlasb  or  soda)  contained  in 
fioap  niny  Ijc  easily  determined  by  an  alkalimetrical  ojiMy.  as 
follows  : — Take  100  grains  of  the  soap  under  cxiunl nation, 
and  dissolve  them  in  about  'J.OOO  grains  of  boiling  water  i 
should  any  insoluble  matter  be  lift,  d<-eant  carefully  tlw 
supernatant  solution,  and  tr*t  it  with  ilitut<!  sulphuric  acid  of 
tJw  pn^r  strength,  exactly  as  dcwribed  in  the  article  u<\ 
Aikalimtlry, 
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18.  The  proiMrtion  of  slkali  contained  In  aoap  mmj  iIm  U 
Baccrl«it)ct1  hy  iiK'inemiLag  a  given  wright  of  ilie  mm|i  ia  M 
irou  or  plnliiium  »poon,  capsule,  or  cmdUe,  tn^«li&g  tl* 
naiduum  with  nnlei-,  filterii^,  and  eubmitting  llie  UUaU  t> 

kUulinstrioal  aAea;.  This  metbod,  however,  cannot  bt 
to  when  tbe  aottp  contains  milpkata  of  alkaboi 
becauM)  the  ignilioo  would  convert  *Dcfa  *alta,  or  a  |Mnioi 
thereof,  into  carlHinale*  of  alkali,  which,  Mitumting  a  portioi 
of  tli«  tr»l  sulpliuric  Bcid,  woiiM  give  an  intorrcci  rault. 

19.  Tlw  proportion  of  oil  or  of  fat  id  roap  b  a•ec^ 
tuned,  oocording  to  M,  fhimfts,  bj  adtfing  lOO  gr.  of  jnm 
white  was,  frc«  from  water,  to  (ho  arap  Mtliiiion  id  whki 
the  projMrlion  of  nlkiili  lias  heeii  determined,  as  just  wi<l 
and  heatiug  the  whole  uiiiil  the  wax  has  become  {terfecil; 

liquid  and  has  oonhlocd  witli,  or  taken  up  the  oil  or  fai 
which  wiu  lepnrulcd  hy  ili«  teat  aulphurio  add.  Hh 
whole  ill  thi;n  ntUiwed  to  oool,  ami  the  cake  of  wax  obtaiMd 
is  removed  and  weighod;  tlw  incrcaM  above  100  gntltf 
(the  originol  weight  of  the  wax)  indicatce,  of  coure^  tht 

^quantity  of  greue,  fat,  or  oil  contuned  in  tin  aoap.  Tk 
iddjtion  of  wax  ia  necessary  onljr  when  the  fnily  matter  i/ 
the  ?o»p  in  too  liquid  to  cooereto  well  on  cooling.  Good 
mottkd  Boup  ordiiianljr  coulaiun  froui  six  to  eight  pvr  omL 
aodn  ;  ftatu  GO  or  70  per  cent,  of  fattjr  avid^  aitd  raili 

"■nd  froiu  30  to  34  per  cent-  of  water. 

30.  The  nature  of  the  fat,  uf  wliicli  a  given  nunpte  olumf 

kham  been  made,  b  more  dilficull  to  detect,  yet  by  utonUilg 
tlie  atiuei^ua  Milution  of  the  maM  nnder  oxaminatinn  with 
tartaric  acid,  collecting  the  fatly  acids  which  tlteii  dual  en 
tli«  surfnco,  and  otwerring  their  point  of  fiieion.  the  ope- 
rator, ul  any  rate,  will  be  enabled  to  aaccrtain  wbother  ihr 
■oap  ander  examination  is  identical  with  the  sample  fh« 
which  it  may  hare  been  pnicfaaMd,  and  whether  it  wu  noadi 
from  (allow,  or  ften  oD,  lt& 

21.  Whon  tbo  fiidy  aeiJs  which  have  been  isolated  by 
fMomponiig  tbe  Boav  *^^^  tvA^vktvc  ox  Vj&^twVJMirift  aeU,  is 
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nbove  saitl,  aro  heated  in  a  imall  cnpsulc,  the  odour  evoWed 
in  often  rliaractvcutic^  or  itt  l<:«3t  gvnrrally  give:!  n  clue  to  the 
nature  or  thn  fnt)  or  oih  from  which  the  «oap  hik«  been  oiMle. 
This  odour  ix  often  Eofficicntly  perceptible  Bt  thn  moment 
when  the  lujucous  solution  of  the  soap  is  docomfioaiMl  1^  th« 
•cid  pdurrd  in. 

22.  Properly  made  soap  ^liould  dissolve  completely  in  pure 
water  i  if  a  film  of  fatty  or  oily  matt«r  is  seen  tti  flont  on  tli« 
turfoce,  it  is  a  proof  that  all  the  fat  is  not  saponified.  Another 
t«at  is,  tliaf  ihe  futty  or  oily  aciil,  separated  by  treating  thir 
»oap  with  hj-dn>cliloric  acid,  eliuuld  be  entirely  ^uble  in 
alcohol. 

23.  Soft  BoapA,  ai  we  said,  nre  coroblnationa  of  fats  or  oil» 
with  poiiuh ;  or  rstlHrr  are  solutions  of  a  puto.Hh-.'iuap  in  a  ley 
of  potash,  and  they  therefore  always  eontain  a  great  eieeM 
of  alkali,  and  a  more  or  has  constdemble  proportion  of  water; 
they  contain  alao  a  certain  <[uiu)Uly  of  clilorldw,  of  sulphateo, 
and  all  the  glycerine  which  the  supuiiifyiiig  prooeas  haa  set 
fi-ee.  Tlic  use  of  »oft  Soap  is  chiefly  used  in  tlii*  country  for 
fulling,  and  for  the  scouring  ur  cleansing  of  wot^len  Muffs; 
bi  Bi-lgiuui,  HuUaiid,  and  Genuany.  it  is  used  also  for  wash- 
ing linen,  which  thereby  adiuiree  a  most  disagreeable  <Hlour 
of  fiah-iiil,  the  latter  substance  being  generally  employed  in 
the  inniiufucttire  of  that  soap.  The  most  esteemed  soft  soap, 
however,  is  that  made  from  hempseed-oil,  which  impnrtM  to 
the  soup  a  grmalsb  Otdour;  but  this  miKh-prizcd  colour  is 
generally  artiflinally  given  to  soft  soap  made  of  other  oil,  and 
which  lias  a  yellow  colour,  by  means  of  a  little  indigo  finely 
pulveriied  and  previously  boiled  for  some  lime  in  watnr. 

24.  Sufi  soap  is  analyied  exactly  as  bard  soap ;  good  soft 
•oftp  shoald  not  contain  mor«  than  from  4S  to  5li  per  cent,  of 
water. 


SOY. 
1.  Soy  is  a  calinary  preparation  produced  from  a  snudt 
bean,  obtained  from  the  DoUeho*  noja,  from  which  a  M.ufi«,  i;^ 
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I  in  Jaftn  mod  in  Cliin*,  ud  wliicfa  u  [triacipaDj 
wlibiik. 

3.  GwiniM  foj,  bowerer,  is  mmmwIhh  •  rmritj  ia  EagM: 
mosl  of  that  wludi  i*  aoU  in  bottlea  sadn-  that  name  ii  ip- 
rioai,  and  ctmatt  alugetfaer  of  treacle,  water,  salt,  and  i 
llttio  doiir,  to  give  it  grrmter  eonaistanM,  but  whicfa  laMt 
■ubstanoe  ia  oAcn  anitWid. 

3.  G«auii>e  to j  ha*  a  peculiar  flavour:  it  flltoald  aeite 
Im  loo  talt,  nor  too  sweet,  tl»e  coloor  should  be  brown,  uJ 
wIkd  «halLcn  in  a  rUm,  it  should  loavv  on  the  Kurfaco  a  eeat- 
iog  of  a  tmu«parvut,  bright,  ydlowbh-hroim  oolour. 


8PATH0SE  IRON.— Se«  /nm  Otm. 


SFEISS. 

1 .  Spdss  la  an  lu-acnio-sulphuret  of  nickel,  which  b  finrnd 
M  the  botloin  of  the  cniciblea  in  wluch  unalt  is  pcgpawl 
lis  oompoaltion  is  gener^Iy  a>  follows  :— 


HioM 
Arstnie 

Sulphur       .        ■        .        ■ 
Cbbalt,  copper,  and  aatlmonj 
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38 

8 

a 
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i,  Nlekol  is  MnHdines  extraeled  in  this  countrj-  from 
tpeiaa  1  b«l  in  Oermanr,  spein  is  alirajs  treated  for  nidnl 
f<tr  ihi'  niantifwiuiT  of  Uenoan  silver. 

3.  The  <|iiintitalir()  ilcCenninntion  of  tlic  constituents  ef 
•prias  may  Ih-  ■■flMtctI  in  llic  follofring  nuuiaer  »— 

4,  Tho  niaas  Is  llrtt  rexliKvi)  inlu  pon-dcr,  and  routed  aa 
flODplslaljr  as   poMlliki  with  charcoal,  in  order  to  rolatlHaa 

wNoic  1  spaisa  being  vcrr  AisiUe,  tlM  maas  should  be 


STEEU 

^igently  stirred  during  the  roaftlinf;,  and  if  it  fuH«A,  which 
frequeiitlj  happens,  the  niaaa  nlould  bn  pulvctrist^il  J^mci,  and 
»K»»n  niuiod  in  coDJtinetloii  with  charcoal.  AAr.r  having 
eliminated  tlM  arMoio  (ut  completely  lut  poiuiblc,  the  wmIm) 
mMw  i*  dinMilved  in  nijun  n-gin,  niid  cvnporntcd  to  dryntw. 
Water  \a  poured  upon  the  dry  innsi  and  flltrrrd  A  stream 
of  auljihurelted  hydrugmi  in  then  pif>:<Hl  through  the  M>ln> 
tion,  and  tlie  aiutlysja  proceeds  exactly  iw  ■cif.  dcucribcd  for 
the  analy&is  of  Kupfer  Nickel.    (Sec  the  article  on  Kvf^tr 


SPELTER.— See  Zinc. 


SPIRITS.— See  AlwM.     BraHdjf. 


SPIRITS  OF  HARTSHORN.— See  .Immomia. 


SPIRITS  OF  SALT.— S«  IlffdrocMorie  Add. 


SPIRITS  OP  WIXE— Sec  Akoht^. 


STEEL. 


1.  Steel  ia  a  comlniiatioit  of  iron  nriih  carbon,  in  whtch 
■fjiti  ^tler  sul>3tiuic«  does  not  form  more  than  the  one  huiidre«l 
l^oasandth  part  of  the  weight  of  th«  maes.  Tlie  proporlioii 
of  carbon,  however,  is  more  considerable  in  steel  than  in  the 
ordinary  iron  of  commerce,  but  less  so  iban  in  cast  iron  ; 
tncea  of  ulicum  and  of  phosphorus  nr«  aUo  found  in  il,  and 
it  may  further  contain  small  (iiinntitico  of  manganese,  of  nlu- 
minum,  and  sontctimo*  even  traces  of  onenie. 

2.  The  ores  of  iron  which  contain  manganese  are  pre- 
cmiiwntly  applicable  to  the  manufacture  of  bted.     W  V^Sf-A, 
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STICK  LAC.— See  JiMbr. 


SUBACETATE  OF  COPPER.— S«e  AtMmtt  ^ 


SUBCULOKIDE  OF  UERCUBY.— Sm  CutamtL 


sucaNic  Acn>.  sis 

SUCCm—See  Amtir. 


SUCCINATE  OF  AMMONIA. 

I.  Succinnti!  of  ttmtRonin  i*  *  Mill  wliicli  i^  in  whiiv  ciys* 
tkls,  UQultiiinblc  iu  thu  air  :  the  price  uf  lUia  eub^tauce  being 
higb.  It  is  oden  adulterated  tvltb  tarbirie  aeid,  or,  sccordinfc 
to  Beneliufi,  it  la  Mimetimed  altogether  imitated  bj  a  mixture 
of  tartaric  add  and  of  rectified  oil  of  amber.  This  fraud  is 
rmily  dc1«cteid  by  disaolving  a  portion  of  the  salt  in  question 
in  water,  end  tlion  adding  (o  its  solution,  first,  a  drop  of  » 
pcnutit  of  iron,  and  tbcn  caustic  ammonia.  If  the  liquor 
eoniainii  tartaric  acid,  the  aminotiia  will  bul  in  producing  a 
rcddiali-lirown  preci|iitatc  of  |iergxyde  of  iron.  The  adtil- 
terutioii  may  also  be  detected  by  g<.^tljr  igniting  a  jtortion  id' 
thu  Mdl ;  pare  suecinato  of  ainmonin  volatili&eA,  and  leavifi 
oaly  ■  Infling  residuum  of  cbarvoul,  wliilit  tartaric  acitl  in- 
tumeacea  and  leaves  a  bulkjr,  porou*  charcoal,  and  cmitf, 
daring  ignition,  the  characteriatic  odour  of  burnt  bread- 


SUCCINIC  ACID. 

1.  Snctinic  acid  tii  usuiUljr  extracted  from  (unber,  1>y  «ub- 
jectiiig  the  latter  »iibstance  to  dry  dislillalion  ;  but  it  muy 
aluo  \k:  obtiiincd  by  eoticentrating  the  mother  water  resulting 
from  the  action  of  nitric  acid  ujion  wax,  or  upon  Bteaiic 
acid. 

2.  I'ura  succinic  acid  h  in  white,  nacreous  spangles  >K>ln- 
blo  in  water,  especially  in  hot  water,  and  the  solution  depoait* 
crystals  in  oooUog  ;  it  ia  lesa  soluble  in  okohol,  and  tH.-iireely 
soluble  at  all  in  ctliur. 

3.  Suocinic  acid  ts  ofUn  adulterated  witli  larlarie  acid, 
bitttiplialt  or  binoxatate  o/  poiiuh,  and  with  $al  amnwNwe. 
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4.  Tbe  pnMUCe  of  larlarie  add  is  4etected   bj  igmtinj 

ft  portloH  of  tlie  add  ;  if  tartaric  acid  is  present,  a  CKrfcan*- 

<«oi»  naUuB  will  In  teft.  whiku  pure  Miccioic  acid,  on  ibr 

«iBtm7,  eTaporatea  ooinplcleljr  wbeo  exposed  lo  m  red  hen. 

upoo  a  (trip  of  ptatinum  (oQ.      If  pure  succinic  acid  U 

mixed  with  a  sulniion  of  a  penall  of  iroD,  and  an  exttm  cf 

aqneom  ■'■""*'■»  be  furtli«r  atlJed.  a  reddiKh-hrowa  pnd- 

pitote  of  penxyde  ot  Irno  will  be  |>rDduced  ;  not  so,  hoW' 

ever,  if  tartaric  acid,  or  another  aon-vobiite  oir^Miic  add  > 

pnMoV  at  loatt  in  suttclBDt  quuitii}-,  tli«  solntioa  of  tW 

perMlt«  of  iroa  not  being   pivcipiubtc  bj  utusonia  frooi 

iwlulioBs  wLicli  coulain   non-Tolatile   organic  acida.     Ht 

admixture  of  tartaric  acid  maj  also  be  delected  in  furooic 

ndd  bj  dissotving  a  portkm  of  the  stinplc  in  water,  *atniW- 

ing  the  acid  with  uoinaab,  and  Ihi-n  tiling  willi  a  tolntioa 

of  chloride  of  ealcinm,  wrbich  will  ihm  prudace  an  niMindul 

wbitc  precipiliite  of  lanrale  of  time  ;  whilrt,  if  tlie  MiccUe 

aci^I  it  puns  no  prrcipilate  will   be  produoed.     If  oxalie 

acid  or  a  soluble  oxalate  b  present,  chloride  of  calcium  pro* 

duces  a  procipitatc  aUo. 

S.  If  the  succinic  add  under  examinatCoa  eootaiiu  asj 
biinlpbate  or  buioxalato  of  potash,  a  neidaiun  will  bIm  be 
left  after  exporare  to  a  red  liml,  wliicli  reaiduutn  bdng  di*- 
•olved  in  wUcr,  majr  be  ideutificd  an  Mich,  hj  dividing  the 
•olutioo  into  t«ro  portlooa^  ai>d  adding  lo  one  of  the  poniow 
L»  Mlution  of  chloride  of  barium,  which  will  tlien  produee  B 
Fprceipitale  of  solphate  of  Inrjrla,  wliich  majr  be  coQfcted  on 
a  filter,  waslied,  ignited,  uid  weighed.  If  a  totntion  of  tat- 
phate  of  lime,  Iniiiig  added  lu  the  Mcond  portion,  prodaeei 
aim  a  wlut«  precipitate,  it  it  uxultite  of  lime,  wliich  maj  bl 
collected  on  a  filler,  washed,  dried,  aud  i];nited.  Ignition 
courcrU  tbe  oxalate  of  lime  so  produced  into  cnrboonte  of 
hmf.  in  which  statt!  it  is  weighed.  117  (;nuns  of  sulphMe 
of  baryta  reprcaeui  H6  grains  of  bimtphato  of  poUth 
fcrvHUlUscd)  i  SO  grains  of  carfoonkto  of  Ume  ropreaoni  1X0 
vraiua  of  binoxaUte  of  putatth. 


SUQAA. 

6.  Whether  the  succinic  acid  uudcr  exuniiiiaUon  conlaina 
m]  ammoniac  or  not,  U  aM«f  liiin«d  by  trituruliiig  u  portion  of 
tho  salt  with  |H)ttu>li  ;  ifiol  Bmnxininu  U  prfv<<-Qt,  bd  odour  of 
Kimnoma  will  be  evolved,  «*|)M:inll7  il'  u  liltl?  wnirr  lie  added 
whilst  irituratioK.  If  tbi'  quantity  of  iimmoiiiii  thu«  evolved 
i«  too  small  lo  be  dotcclcd  by  ihi-  odour,  n  glw^o  rod,  mois^ 
tcned  with  pretty  stronn,  but  not  fuming  miiHittic  acid,  in  to 
be  held  at  ilio  xurfntu'  of  the  mixture,  when  white  fumes  will 
imDiediatL-Iy  bu  obsrxvable' 


SUGAB. 


1.  Tbc  BUf;ar  uiiiv«rsully  used  in  Knglniid  ia  ranc-sugar, 
whioli,  as  i-very  body  knows,  is  exlractt^d  from  thtt  sugaT'caixt 
(artmdo  ta«eliarifera),  which  ia  raised  in  the  English  coIq* 
nieii.  The  manufacture  of  this  importnnt  artidr^  i»  briefly 
aa  folUiw.H  : — The  jtiicv  of  tlic  mni;  is  first  boiled  with  time 
ill  boilon,  wlicn;  it  is  converted  into  nyrup,  wbicli,  when 
sufficiently  coiicvotrntcd,  is  trnnsferred  to  cookn<,  and  theoce 
into  upright  CMkt^  perforated  at  ttie  bottom,  placed  over  a 
tank  or  cistern,  into  which  the  syrup  which  ba.i  not  cryrtnl- 
liMd  percolates,  whilst  the  sugar  remains  in  the  cu-iks  in  the 
■Uie  of  eoarte  or  maitt  tugar.  From  tliia  eoarte  or  nwMff 
mgar,  wbile  or  lonf-sugar  is  obtained  by  the  refiner  by 
Tarioua  processes,  whicli  it  is  not  the  object  of  this  work  lo 
deUiL 

2.  Moist  or  coarse  sugar  is  oiton  adultcraled  with  tand, 
pku/er,  tJialk,  polalo-Jtour,  and  other  feculas  but  the  prin- 
cipal sophistication  is  witli  ttan-k  or  potiUo-fiigar,  (grape- 
sugar,  glneom).  llie  mamifacture  of  slarcii  or  gru[M.'-4ugar, 
has  been  within  tho  last  few  years  so  much  improved,  lliat 
it  is  by  DO  means  easy  to  distinguish  it  from  ordinary  moi»t 
sugar,  especially  from  that  which  comcM  from  the  East  Indies. 
Slarab-sugar  is  somctitnea  mixed  with  good  muscovadiA,  <» 


618 


SUGAR. 


WIT*      I 


coarse  nn^sugar,  tutd   sold  to  ths  refloer  sad  grottr  ta 
genuine  c«ne-flig«ri  )>ut  ifae  IHud  ia  luora  geoenll/,  MtJ 
almost  exclarivel;   praoiLM<l  b^  ili«  retuling  grocer ;  ifc« 
fioMic  and  more  especially  the  poorer  cUasea,    beiag  ikm 
c4iMtcd  to  an  almost  inerediblo  oxieni  ;  at  tlis  Mma  time,  it 
Jiliauld  be  obaerred,  thai,  as  it  is  a  practice  altDMt  with' 
oat  vsc«{)tion,  omongat  retailing  groccn,  to  sell    sugar  at 
ooet  price,  and  even  occasionalljr  under  c«6t  price,  tiio  la« 
is  lo  a  certain  extent  made  up  by  tbc  a<l»ltcntu>iu  abon 
alluded  tOL     Tlui  admiztun?  of  grape  or  polato<sDgar  Is  not 
conBned  to  moist  or  ooarae  sugar ;  pounilcd  white  sugar  oA«a 
contains  considerable  quaotitic*  of  it,  tometiiiua  to  Ihe  ex- 
tent of  30  per  cent. 

3.  The  pnveiice  of  grupe-sugar  in  cane-sugar  majt  hoir* 
ever,  be  detected  in  Tarious  wajs  :— 

4.  M.  Chevallier't  proerst.  Talce  of  distilled  mter 
grains,  rngar  150  grains,  rau«iic  potash  eight  gnlnt^  and  ia- 
tniluov  thi!  wlioli'  into  a  lubo  of  suiinUc  capacity  and  cloeod 
at  ooe  end,  or  in  n  small  flask,  aad  boil. 

5.  If  the  sugar  is  pure  cann-sugar,  no  ■ensitdc  change  of 
colour  will  take  place,  or  the  solution  will  only  t.ik«  a  green 
tinfe  I  but  if grape-iugar  be  present,  the  colution  will  asHuae 
a  brown  colour,  more  or  tan  inl«n«r,  in  proportion  lo  tbc 
qnantity  of  grape-sugar  prMcnl.  M.  Chevaltier  rays,  thai 
will)  a  little  experience  tliat  quantity  may  be  nppraximalivdy 
determined.  At  any  rate,  it  is  a  te»t  of  the  presuncc  of  Umi 
Butistaiicv,  and,  according  to  M.  Kuhlnan,  if  the  nigaroon- 
taias  troia  two  to  three  per  c«nt.  of  grapO'SUgar,  tlie  ehan^ 
of  eolonr  of  the  solution  is  quite  diatinot. 

6.  Tromam^ii  protest.  A  more  delicate  test  is  that  arigij 
nally  contrived  by  Tronimer,  by  which  even  so  small  a 
oa  MM  thousandth  pan  of  grape  sugar  can  bo 
When  a  solution  of  sulpliate  of  eoppar  mixed  with  a  sohitMM 
of  i>ot«h  1a  ]N>un>d  into  a  solution  of  sugar,  after  boiling  a 
fuw  minutes  a  yellow  hydrate  of  oxyde  ot  copper  is  depoaitad. 
~  V  Vn  gives  the  l'o\Vowtn%  dtracii^ms : — Dissolrc  a  certain 


that  orijl^i 
■  qoaat^^l 

detceta^^ 
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r|u«nlil]r  ofiialphalc  of  copper  {20  gntins  for  cxkmplo)  in  ■ 
inr*«urt.'il  iiuoiititj  of  ivator,  and  ndd,  in  the  oold,  b  Mlution 
uf  cnuntic  poUwh  ihcriHo,  until,  \iy  mting  with  turmeric 
paper,  the  toJutioD  bncomcH  faintly  nlkalinr,  which  is  knoivn 
*  by  the  lurmrrio  pnpor  bccMiiing  slightly  brown.  This  rortna 
th«  t«(I-lii)nor,  which,  before  using,  shoukl  be  well  shaken. 
If  ft  Hnoll  quantity  of  this  tcat-Uqnor  be  now  added  to  the 
■qoeoua  solution  of  th«  sugar  under  cxaminatian,  and  the 
wholfi  boiled,  the  solution  bvcomra  at  first  green,  and  then 
olive-green,  if  dextrine  is  present  ;  but  if  it  eoniains  grape- 
sngar,  Ibo  salt  of  copjKT  is  iniinvd lately  ivdiiccd  into  the  state 
of  orange  oxyde  of  copper  ;  whilst  the  solution  of  pure  cane- 
sugar  undergoes  no  clinng*-,  or  scarMjIy  any  ehango.  The 
proportion  of  oxydo  of  copper  produce<l,  aflbrtls,  therrtore.  a 
good  criterion  of  the  pnrily  of  the  lugor,  and  of  the  extent 
to  which  it  is  ndnltcrnttul. 

7.  .V.  Ilarrftieiirt  prvrm  consists  in  preparing  a  test- 
alkaline  solution  of  copper  with  torturic  acid,  by  means  uS 
whicJi  not  only  the  quantity  of  sugar  but  of  eueli  spt'cies  of 
sugar  con  be  ddenDincd  in  any  given  solution.  The  experi- 
ment is  performed  lOtnewLut  like  an  ulkaliiuelrical  aawiy, 
that  is  to  say,  a  given  qnantity,  for  cxotuple,  lOOO  groins- 
mcuurc  of  tlie  t««t-liquor  are  poured  into  a  glaiM-beaker  or 
eapculc,  and  heated  therein  to  the  boiling  point ;  a  knoirn 
quantity  uf  sugar  being  dissolved  in  tO,000  gntna-measnre 
of  water,  1000  grains-measure,  that  is  one-leotli  part  of  it, 
is  poured  into  an  alkalimetor.  and  carefully  dro]>ped  into  the 
teat-liquor  in  the  caiwnle  as  long  as  a  procipilute  uonlinues 
to  be  fonued.  If  only  a  fimall  quantity  of  grape-tntgnr  is 
preaent,  only  a  yoUow  elouil  of  protoxyde  of  cop)>cr  s|ipeara ; 
but  if  that  quantity  is  at  oil  considerable,  <m  abundant  red- 
dish precipitate  of  oxydc  of  copper  is  proiluee].  If  no  grape- 
gngar  is  {irescnl,  no  precipitate  or  cloudiness  appears^ 
^M  8.  If  now  Uie  o])erator  ban  ascertained  beforehaod  tbe 
^^trength  of  bia  test-liquor,  tliat  b  to  say,  what  quantity  of 
'  is  nnrmnniji  to  reduce  llie  cu^fiat  em\VtiUv>:^'\iv^2oiK.>k'>>'- 


J 
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tiqiior,  li«  h«  only  to  nod  off  whftt  nnmber  of  divlrioi 
tbi?  Mliiiion  of  iogkr  io  tbo  ■lluIimMer  hu  been  eni|>[o7M' 
to  know  ihi;  profiortioa  of  glnoaMHeoatained. 

9.  The  Rtrcngtii  or  the  t(»t-1>qaar  is  ueeruiiMxi'  bj  dbMli- 
iitg,  for  exoiDpk,  100  gniins  oT  pure  wkit«  jtugar  ia  kboat  ■ 
pint  of  water,  conUilning^of  iUwciglituf  li/drocliluric  acid, 
Itoiling  the  solutiiHi  for  one  or  ivo  tninutM,  um)  adiling  h 
tDudt  water  u  may  be  atcttmry  to  bring  it  to  rxMctl/ 
10,000  graine-BM'asurG.  I'bc  ebullition  witb  hydraeUoric 
acid,  as  jwtt  Mid,  converU  the  pure  sugar  Into  gluoose  (grape 
sugar). 

10.  To  prepare  the  l«at  liquor  in  qncitioa,  lake  500  gralu 
of  pnlreriMd  cream  of  tartar,  4O0  graioa  of  cnrlraaate  of 
soda,  dissolve  in  five  ounce*  of  water,  and  beat  ilui  wImIc  t» 
«buUlliou :  add  to  the  oiixture  300  grains  of  cry»lnllised  i«l- 
pbate  of  iiopper  reduvrvl  to  powder,  boil,  and  allow  the  whet* 
to  oooli  Usiljr,  add  400  grains  of  caiBiic  potasb,  dissolredia 
four  ounces  of  water,  odd  as  mu«b  water  as  will  make  bInmI 
one  pint,  and  boil  ngaiu.  This  liquor  undergoes  scarcely 
aay  dmngo,  provided  it  be  kept  in  a  black  bottle,  aod  in  tbc 
dark. 

11.  Or,  according  to  M.  E.  Erantx,  take  30  grains  of  iko 
sugar  uniler  cxaroinntion,  dlniolvo  lli>cin  in  nboot  one  ounM 
of  distilled  wnl«r,  flltc^r,  and  add  tlirec  grainx  of  (wre  eanslie 
potash  (potasM  a  I'aleuliul),  and  one  and  a  tialf  grain  <rf 
snlphato  of  copper,  «link«  tho  niixlun;  well,  and  i-lose  tha 
veval  containing  it  nir  tight.  If  itarcfa  or  grapo-tngar  d 
pracat,  a  red  precipitate  will  b«  funned  alter  sonw  lla^ 
and  if  in  con^derable  quantity,  tlie  copper  will  be  eatintly 
Gonvcrlcd  into  protoxyd«  within  30  hoan.  The  solntioa  b 
at  tlie  beginning  blue  or  green,  tt  then  gndually  loaea  Its 
colour,  and  at  last  it  becomes  colourlcM  and  dora  not  contafn 
a  trace  of  cnppt-r.  I*un!  cane  or  bevt-root  sugar  <loea  iwt 
yield  any  red  prr«ipitale  under  the  same  cirounislanceH^  erai 
aAcT  n  lapM>  of  eiftlit  dnys. 

l^  If  the  angni  uiiilet  euLOiinuion  ia  a  mixture  of  c<|ual 
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piLTt*  of  cnnc  and  of  potato,  or  grape  sugar,  tlie  precipitation 
ti  coinptcio  wilhiD  20  hours.  And  even  with  two  and  a  half 
pt'r  OHM,  of  Etarch-augar,  a  flight  red  precipitate  is  obtained 
»Rcr  24  houra,  but  ibe  wlutioti  runoiii.t  cototir«d  after  fight 
dajrs  liave  elapsed.  Th«  fttwve  teaU  arc  aj>p]ied  at  the 
miimry  teiui>erntUTv. 

13.  Tlie  "  nkarmaceu/iM:/u  Central  Blati:'  of  thu  22iid  of 
September,  lft47,  gives  the  following  ))ro<.viU  fur  detecting 
the  adulterittiun«  of  cono-iiugnr. 

"  If  iiyriip  of  eatn-st:giir  be  treated  by  a  bnling  hot 
■uluruttid  Koliition  of  bichromaie  of  pntn«h,  and  the  whole  bo 
then  baited,  a  violent  tSMtdion  will  lake  place,  which  con- 
tinue f\vn  aft«r  the  Toawl  has  been  withdrawn  from  the 
fit*,  and  the.  mixture  has  then  BMUnicil  a  greenish -yclJow 
oolour,  owing  to  n  nrdiirtion  of  oxjdc  of  chromium.  But  if 
synip  of  gi^pc-sugar  be  treated  in  tbc  same  manner,  no  sudt 
redaction  takes  place ;  na^,  if  Iha  caoc-sugar  contain  frttm  one- 
eighth  to  one-third  part  of  gmpe-^iugar,  the  re-action  of  the 
bichronmtL'  of  polwli  u[xjn  the  cane-!ioj{iir  alwve  rttlatcd  will 
not  tuice  place,  the  mixture,  ui^er  tlut  udditi<in  of  the  biclim- 
mate  <'f  [wtiuh,  lieing  bmU'd,  will  nnly  froth  iip  a  littto  more 
than  if  no  such  addition  hail  hi-i^ai  made,  but  no  oxj^de  of 
chromium  wilt  be  reduced,  and  conRequcntljr,  nn  change  of 
colour  will  tw  observed.  unWs  the  proportinn  of  grape-sugar 
bo  leaa  tlian  has  been  nientioiicd,  but  even  then,  t)ic  reaction 
IB  far  from  being  as  di«iincl  a*  with  pnpT!  C4uie'»ngar." 

14.  Although  bichromate  of  potash  is  a  good  lest  for  dis- 
tinguishing i>rrup  of  cane-sugar  from  stfrup  of  graposugar, 
this  teat  i«  altogether  incapable  of  distinguishing  one  vort  of 
HUgar  from  the  otlicr,  howovcr  concentrated  their  sxiliitiona 
may  be.  'Vha  two  species  of  sugar  maj  be  dialinguished 
from  each  other  by  means  of  solution  of  nitrate  of  ooball,  a« 
follows  : — 

1 5.  If,  after  liaTing  boiled  a  concentrated  Mlution  of  cune- 
fltigar  with  a  email  quantity  of  pola.th,  a  few  drop*  of  iK>Iulioii 
of  nitrate  of  cobalt  is  poured  in,  a  purple  yti!iA\i\\».Viii  *^\i»- 
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pnMluowl  even  »Htsr  diluting  the  Uqaor.  With  solutioD  ft 
grape-aiigar  no  {ircd|MUt(i  it  produced  hj  nitrate  of  ooM^ 
anioaa  t]i«  solution  is  onneentrated,  wh«n  a  din^-lirowa  pf^ 
cipitiito  is  fonnird.  If  tlic  canc-sugnr  hv  mixed  with  grap*- 
sugar  llie  formalion  of  (he  purple  precipitate  >a  pr«venttfd. 

16.  Ilcrzog  eayv  tliat  the  reaclioa  of  Uchrooaatv  of  poUA 
with  bcet-roet-sagar  la  aa  violent  u  with  cane-9u;;ar,  bu) 
that  tlie  (tolution  doee  not  bccotue  green,  as  is  tho  ciwe  witb 
that  of  caue-augar  t  but  if  thu  proportion  of  the  latter  pr»- 
domitiBlc.  theo  the  grvun  reaeiioa  takM  plai-c.  the  rcMtlea 
of  boet-roul-augor  and  of  cane<aiigar  with  uiirate  of  eolalt  (■ 
exaollir  the  iam«,  hut  nugnr  of  milk  behaves  like  gmpe-sugar 
nritb  that  ru-ageiii. 

17.  Cu)i«>i>ugur  ix  somclimea  adulterated  with  aitgar  «f 
milk  I  thi*  fraud  it  cfttily  delected  bj  treatitig  the  tniiton 
with  alcohol,  specific  gmvity  0.852,  the  cftne-ougar  ia  dl»- 
Mired,  but  the  sugnr  of  milk  romaiDs  insoluble.  Sugu  of 
uilk  iiuparl*  a  bri<rk'rcd  colour  to  amcnic  oiciiL 

18.  Potato^  or  grHiwsugar,  fuses  at  aboat  Off  Falir.  ;  M 
it  cou1»,  it  becomes  at  liiO^  Fahr.  of  the  coouutence  of  boocTi 
and  wlieit  cold,  it  has  that  of  trcaclci,  in  which  lOate  it  !»- 
tiiainH  for  a  conBiilerahlo  time  before  it  brcomei  solid  Bg■il^ 
and  ila  colour  remains  unaltered,  whilst  pure  CBnc-«ugar  re- 
quires a  heal  of  280"  Fahr.  to  fiuc,  and  it  then  immediately 
beoonwo  brownish-black,  or  of  *  deep  chettnut-cukmr,  he- 
Cauiie  it  ihcn  bu|;iti»  to  In:  cliArrrd. 

19.  Dr.  {.'re  rvtnarks  tlial  the  »pcciiic  gravitj  of  a  mIuSob 
of  caue-Hugar  containing  70  per  ccnL  of  Higar  is  l.3tf. 
wlulat  ^e  Kotutiun  uf  gmpe>*ugar  of  the  same  «|>eciftc  gt*- 
vit;  contains  75  J  per  cent,  of  concrete  matter,  dr^c«l  at  360* 
Fahr.  and  consoquentljr  freed  from  tltv  10  per  cent,  of  water 
which  it  conluns  in  the  granular  atate. 

20.  Cane-eugar  is  about  2}  limus  more  sweet  than  grape- 
augar.  ^M 
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SUGAR  OF  LEAD.— Seo  Aetfalt  pfLtaJ. 


SUGAR  PLUMS.— Sec  Bbinc  Mangt. 


8ULPHARSEXIC  ACID.- See  Sntphurtt  <^  Anenk. 


8ULPIIARSENI0US  ACID.— S«  d&lto. 


SULPUATE  OF  COPPER. 
DLDE  COPPERAS.    DLCE  VITRIOL.    BOHAK  VlTBIOl. 

1 .  Sii1p1int«'  of  (loppc.r  itt  nict  with  in  commerce  in  four  or 
eight-»i<Ii-il  prUnijitii-  ci'j'.itiiLi  of  a  fine  blue  coloar,  slightlj 
cfflore*ccni,  inoiIoroiiM,  nnd  bnring  a  styptic,  metallic,  <lis«- 
grwabic  tnistc.  The  sim'ilit:  gravity  is  2.1!).  TItc  crystals 
■re  solubkt  in  4  pnrtu  of  cold,  uinl  9  parU  of  Imiling  irsAvr ; 
the  K>liitii>n  ri-ildcnit  lilmii.i  pajrer.  The  iTyMnlK  coniaiD  5 
oqiiiralcnt^  of  wnt«jr{CiiO,  SOj,  5H0),  niiil  nro  complclolj' 
insoluble  in  Alcohol.  Expo«c<l  to  «  dry  atmoiqilierc,  thcrcfflo- 
rcvcc,  loee  2  rquivAli^ntu  of  WAt«r,  nmJ  bcvomc  opnqa«  ;  at 
212*  Pahr.  they  rctiiin  only  1  i^uivaknt  of  water,  ami  at  a 
tHnpvralurc  of  alxtut  2t)2°  Falir.  lliey  liucomu  converted  into 
an  almoM  white  powikr,  whicit  in  an  nnhydroiig  sulphate  of 
ooppor,  bill  which  becomes  blup  again,  by  pouriog  wa(«r  upoo 
IL  Ignition  dccotnposHs  sulphate  of  copper  completely,  anti 
eoorerts  it  into  prowiyde  of  copper  (CoO). 

2.  The  lulphute  of  copper  of  commerce  u  oftca  contami- 
xaXeA,  MiiuL-titneii  to  a  laq^  extent,  with  siilplwie  of  iron,  of 
zinc,  anil  of  niagncnia. 

3.  Id  order  to  detect  the  preMDce  of  inm  in  vi^'^Va.V^  t& 
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copper,  tlie  opentor  should  dissolve  Um  crjumU  under  ck> 
Muiiution  in  water,  boil  witli  some  ullric  ai'itL,  luiil  ili<?n  adi 
lu  tU«  Boliition  an  cxovm  o(  luiiuionin.  Tli<^  animunU  tf 
Hrst  prccipicalca  both  die  iron  «di)  Um  copper  ;  but  Um 
Uu«r  soon  rcdtesolvea  In  tli«  excess  of  Mnmonin,  whibi  tk 
poroxyilc  of  iron  la  left  lo  iiwolublu  rcddiiUt-bntwu  Atka, 
wliich  may  bo  culleci>:(l  on  a  filter. 

4.  Suppuiriiig,  bowevvr,  that  lli«  sulphate  of  copper  imdir 
flxamiuatioH  couiains  nt  the  some  time  sulphate  of  iron,  of 
zinc,  and  of  ningneain,  tlie  but  way  of  ili-liH-ting  the  pr*- 
senee,  anil  delermiuiiig  tiie  luaoaat  of  tlicte  impurities,  u, 
(KTliaps,  as  follows : 

5.  l^snulve  a  wei^Iiod  quantity  of  the  nit  under  exomtn^ 
lioninwnti-r,  nndncidify  lliO'iuliilionMinit-wliat  niroiiglj  ntlk 
hydrcH'hloric  ucid :  a  uurrc.iil  of  siilpliurcttetl  lijrdro^'ii  ii  thrt 
slowly  piwcd  ihroiigit  llio  ndd  ^oltilion  iinlililiunvlls  etrooglj 
of  the  fpL> ;  a  litnck  pa-cipilnte  in  producrd,  which  i»  8ul|iliuiti 
of  coppf!!',  and  which  should  be  rapidly  collected  on  afllUr,ati4 
washed  n'itliout  inlerruplion  with  water  contitining  aotne  sal* 
pliurvttcd  hydrogen.  Thcsulphurct  ofcoppcrohlainediLO  tlwa 
dried,  ho  tluil  it  may  be  easily  ddaclied  teom  the  Ullcr,  and 
it  i*  trutixfirrrcd  lo  a  );lass-bcaker.  Aa  llie  filter  stilt  rvfaini 
small  jinrlicliw  of  the  sulphurot  of  copper,  it  slioald  be  burnt 
separately  on  ihs  cover  of  a  platianin  crnciblc,  and  ttis 
ashes  beiug  added  to  the  sulpliuret  of  copper  in  the  glu*- 
bcukirr,  the  whole  is  treated  by  nitric  acid,  or  aqua  regis, 
until  the  sulphur,  which  scpuiiiled,  has  acquired  a  pure  learaa- 
yellow  colour.  I1ie  soluliun  is  tlien  lillcrcd,  and  tfaa  piv 
toxyde  of  copper  is  precipitated  by  mauts  of  a  solution  af 
caustic  potash  ;  the  whole  is  moderately  botlcd,  in  order  10 
agglemerato  the  oxyde  of  copfier,  which  may  then  be  col- 
h-cu-^l  on  a  flttrr,  washed  with  Iiot  wafer,  dried,  ignited  in  a 
platinum  crucible,  wbicli  sliould  be  ke{>t  oovereil,  and  after 
oooiiDR,  it  is  wciKhcd.  40  grains  of  oxytle  of  copper  reipra- 
TOit  »0  gruii»  uf  anhyilraua  sulpltaie  of  copper,  or  1S£ 

bu  of  ibe  otdinaT]  <:T;pta.\a. 
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6>  Th«  1i(iuor  fillond  from  tbn  oilphurct  of  copper,  pro- 
duced by  Bulpliu relied    hyilrogcij,    Hliould    ngw    be   befttcd 
until  all  odour  t>f  lliv  gK.i  1ms  dimppcnrrd,  nitrii:  acid  is  then 
poured  into  it,  nnd  the  wliok-  i§  \>o\\<-d,  in  order  to  peroxyde 
tlie  iron  t  the  ueJd  liquor  sliutild  now  be  nentraliKcd  wiih 
UMttoniD,  and  preeipilnted  1>y  xuccinntu  of  niniuontH,  exneily 
Bn  incntionc-d  in  tlu-  aniilysi^  of  xinr  orvn.    Tlie  li'juor  fiUeiY^l 
fram  llir  pcnuccinulc  of  iron  produccil  iilioiild  then  be  treated 
bj  hydro* ulpliu rut  of  anununin,  wliielt,  if  xinc  is  pniacnt,  will 
produce  n  white  prw'ipilalf^  of  Mulphiircit  of  zinr,  wliieh  may  be 
oonrcrtcd  tnlooxytU!  of  xinr,  cxnetly  m  descrilied  in  the  artiele 
on  zinc    The  liquor  which  vta  filtered  from  (li«  sutphurei  of 
nnc  may  finally  be  «upcrMtnrHl«d  with  hydrorliloric  acid,  In 
order  to  decompose  the  hydnwulphnret  of  ammonia,  and  llui 
tnagne»in  whieb  ia  in  mlnlion  in  tlmt  liqnor  is  precipitated 
In  the  slate  of  bibasie  phosphnio  of  ninmooin  and  ma^«aia 
(2  MgO,  N».0,  l^)^  +  IS  ni].),  by  meus  of  a  solution  of 
pbuspliatt^  of  soda  niih  ad<liliou  of  ammoDta.     Tliis  preclpj- 
tatc   should   be  collected  on  a  filter,  washed,  but  not   loo 
long,  because  it  is  not  <)uite  insoluble  in  water,  or  else 
tli«  water  used  for  washing  should  be  mixed  with  some 
luninonia.     The  precipitate  should  be  left  at  rest  for  seve- 
ral   hoars  (about  twelve  hours),  because   it  Inkee   a  Iod); 
time  to  (wttle  ;  aflcr  whicli  It  may  be  collected  on  a  filler, 
as  above  »aid,  wmsht-d,  tlnjroughly  dried,  and  (;nKlually  .lub- 
milted  to  an  intenw  hrni,  in  n  covered  pintinura  crucible. 
Alitr  cooling,  it  is  weigh.-d.     I  grain  of  pyropbosplialo  of 
int^neaia  oodUude  0.3663T  grain  of  magnesia. 


SULI'UAXE    OF     MAGNESIA. 

EPSOM  SALTS.    SRDI.ITZ  SALT. 

I.  Sulpbate  of  magnesia  Is  a  combination  of  sul]>liiiric  ncid 
and  magnesia,  which  is  met  with  in  conuaexcft  \n  wnAaxudi^^ 
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r<Mir-side<l  prisouttic  ctyttola,  or  in  nuaw  eompoMil  of  • 
groftt  budImt  of  uull  DCvdlM^  wbil«,  inodorotu,  Bud  of  ■ 
bitter  dB^rovable  tacte.  Sp.  gr.  I.(i6.  Sulpluu«  of  iiu|< 
lutna  u  solotitc  in  ita  own  weigbt  uf  cold  wster,  owl  i* 
iasuluble  in  dcvhol.  It  clBoreaoM  in  (he  air,  and  wbM 
hMted  it  fiues  in  its  own  wKter  of  crFstallixatioD.  The 
qnuitity  of  Uio  water  oT  ciTBlnllization  of  Bulphate  of  m^- 
ueaia  varies  iccordiiig  to  the  IvtspctstorG  at  wliirb  it  U  nude 
to  vr}'3lulli:w  ;  lifdratt^e  of  llu«  mlt  tnaj  be  obtaiacd  cootaia- 
ing  oa«,  two,  fivo,  six.  seven  and  tw«lre  «qiiln]cnt«  of  wator 
of  cfystallixation.  Wbea  sulphsle  of  ""jf  *iia  i»  Mt  U> 
crj^lalliiw  al  60^  Falir^  it  ordiiMiiljr  conuiu  mwwi  c^n- 
lentd  i>r  waiter. 

2.  Sutpljait:  of  mngn^ua  is  ofleo  Bdulicnited  witfa  aalphM 
of  foda,  DB7,  ibU  lutt^r  mOl  t>  iKxuetunea  nllogviber  mU 
under  tb«  name  of  •ulp1ial«  of  magncBK.  Tbc  two  snha  H^ 
be  casilj  distinguished  fron  c«eh  oUMr,  bocuMO  salpWe  of 
•oda  crvstallixm  in  long  six-sided  prisma  nMre  iruiaf)*rt«i 
tlian  thiMu  of  iiul|>liatc  of  Dnignena,  and  mora  cfilureaceul : 
its  tutc  i*  frcnb,  vnliiic,  luul  fomcirbat  Intlcr,  but  liu*  di»- 
ugr«cabtt?  tlmn  Dint  of  tiilplutc  of  mogiiG^iu  j  iu  ap.  p.  b 
1.340.  Ijiwtlj*,  a  sduiioii  vt'  cnrbonnlc  of  potash  or  of  tod^ 
poured  into  a  solution  of  sulpbale  of  soda,  prodnoea  no  praii* 
pital«  wUatevor ;  wbilst  an  abundant,  bulkj,  white  pradpiial* 
is  immcdiatitly  producod  by  that  r«ageul  in  otw  of  mlllhalt 
at  magnesia* 

3.  Notliing  is  therefore  more  easy  tluui  to  di»tii^iM 
Uiese  two  salts  from  each  other  In  an  iMiUlnl  staU-  ;  but 
when  they  arc  mixed  together,  lite  operator  uuv  delect  it  b; 
drying  a  ataaM  portion  of  the  sample,  and  heating  it  bcTorr 
the  blow-piiw,  (o  the  Aome  of  which  it  will  immrdiaivly  in- 
port  n  strong  yellow  colour.  U'  now  the  opomtor  wisbev  to 
oDcvrtnin  the  proportion  or  extent  of  tbu  adnlleiwioo,  he 
should  prucvcd  a«  fnUuws: — 

4.  Take  u  eehain  portion  of  the  soil   undi^r  cxaaiiaaliao, 
dry  it  at  n  »lc«m>\ieftl  anxW  tvAumA  iu\u  a  white  powtler.  ant 


Sl'LrHATE  Of  MAG.NESU. 

•KpOH  thi«  white  powdnr,  wliich  la  Uie  dHoreaoeit  su1]>luite^ 
to  A  modfrtite  red  licat,   in  order  to  vxjiel  compietely  tli« 
w«trr  of  crystnUixotion.     Takt:  GO  Kminn  of  llie  iK<>)li^>]  oil* 
pbale,  and  Hi«»olvc  them  in  pur«  <lii>tillvil  v.-&tiM-,  a.i\d  ihrn  nn 
exccwt  of  solatioii  ■>f  ciirlHHiutc  of  jratunh  or  of  wtU,  uiiil  boil ; 
ftllow  tlw  liquor  lo  become  colli,  and  c'olkct  tlie  t>ruci|>ilitt«il 
ciurboiinir  oi'  tnngncMn  upon  ■  lUti-r,  wiuli  h  ettrefuUj  witli 
boiling  wmcr  (soc  filicring  nppiirntUK.  pngo  455),  but  not  too 
long,  eincc  it  i«  not  compk-tiOy  iiisolublv  in.  even  hot  mtter, 
dr7  it,  and  ignite  it  strongly  for  some  time,  in  order  to  expel 
the  carbonic  acid,  the  residuum  in  pure  inngnc«iK  ;  60  gnuas 
of  sulphate  of  magnesia,  previously  cxponrd  to  a  moderal« 
red  lie-al,  as  above  said,  should  yield  '20  grains  of  pure 
magncsin,   or  each    grain  of  sulphnle  of  mngnc^ia  should 
yield  0.34015  praia  of  pur«  magnesia.  If,  therefore,  thcuperu- 
tor  sublracU  from  the  tola!  weight  of  tJiC  »lt  under  exaiiiiiin- 
tion,  aud  which  lia^  been  subjected  lo  expenmoni,  llw  uununt 
of  Bulpiiale  of  magnesia  indicated  by  the  precipitate  above 
alluded  lo,  llie  difierence  will,  of  eourne,  ahow  tlic  weight  of 
tlie  Hulpliale  of  soda  which  hiui  been  added.     If,  however, 
thv  operator  wifthe-t  to  detennino  the  <|unotity  of  sulphate  of 
soda  by  nctual  eKprriment.  he  may  do  so  by  dissolving  in 
distilled  water  n  given  weight  of  the  au^eetcd  salt,  and 
pouring  into  this  solution  a  qunntily  of  chloride  of  barium, 
just  suflld<!nt  to  predpitalf!  nil  the  sulphuric  acid  in  the  Htnle 
of  sulphixle  of  burylu.  but  avoiding  to  use  an  excess  of  chio* 
ride  of  barium  j  that  is  to  say,  the  chloride  of  bariutu  should 
be  added  very  cautiously  as  long  as  it  contiuue;)  to  produce 
a  pret-ipilate  or  a   turbidness,  but  no  farllii^r.     I'he  li<iuor 
slioiitd  tUi'ii  be  warmed  and  left  at  rest  until  alt  the  prnci- 
pitate  hu-H  settled  j  It  is  then  collected  on  a  filler,  waslted, 
uid  the  filtrutc  is  cautiously  evaporated  to  dryness.    The  dry 
residuum,  which  coQ!>isis  of  chloride  of  sodium  and  of  chlo- 
ride of  mngnesia,  is  allowed  to  become  cold,  and  it  U  then 
treated  in  the  cold  with  rcctiiicd  alcohol,  which  will  dissolve 
the  chloride  of  magneuum,  but  will  le&^e  flte  t^tAcnvUie  «£ 
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sodium  in  on  almcMit  insoluble  Ktatc  From  the  weigitt  of  tbt 
cblortdc  of  sodium  left,  that  of  the  •ulphute  of  soda  tatty  bt 
ciJcuUtcd ;  cnch  gimio  of  chloride  of  w>diam  reixraMlUi 
0.53010  grnin  of  sckIb,  And,  ooiiMquentlf,  1.19272A  gmla  of 
uiliydroux  sulphate  of  soda.  The  clcoliol  GJnplo7«d  slionU 
be  highly  rectified,  for  although  chloride  of  fodium  ii  alaMt 
inaolubte  in  uilijdrous  alcolnol,  it  'a  dissolved  in  lugt 
quantiiiea  iu  spirits  of  win«. 


SULPHATE  OF  POTASH. 
SAL  D£  DUOSUS. 

I.  Tlii»  wit  crystsUixcs  in  sliort  six-»id«I  prisms,  t«niu- 
imtc<l  bv  hoxaodral  pyramids;  the  crjMals  ore  anh/droiA 
hurd,  whiter  unnlterable  by  es]Huure,  their  liulc  is  sliglitljr 
biilcr,  they  decrepitate  strongly  whi-ti  bfaied.  WImki  Strang 
ignited  they  fu.ic,  but  are  not  decotiipaied.  Their  sp.  gr.  b 
2.4073. 

8.  According  to  &I.  Gajr  Luhssc 

lOUpwtsof  water  ftt  ni* F. diawlra  lO.A  pcutsefsitlpluueof  potaili- 
do.  IS0.8      do.       ie.»  do. 

do.  2IS         do.       86.4  do. 

3.  Snlplwte  of  potash  is  completely  insoluble  in  oleoluL 
4>  Tin:  siilpliaCc  of  potash  of  ooBirarrve  is  ottta  tnwait- 
nalcil  by  mlplialr  afxittc,  of  iron,  ij/'  ettjiprr,  iffnttigmnim,  ^ 
lime,  and  soDiotitnca  by  biialjAat*  t^poliuk. 

S.  The  preaenoo  of  sniyjAafr  of  tine  li  detected  bj  Andb* 
ing  a  portion  of  llie  salt  in  water,  acidifying  with  a  littfe 
nitric  aeid,  and  »iipcr*aiuraling  u-ilh  anunoiiia.  If  trva  b 
present,  reddish-brown  llnkes  ol'  peroxyde  of  irun  will  ki 
precipitated.  aimI  !-bi>uld  bi'  iieparate<t  by  filtering.  If  ropfur 
M  pTOKiit,  the  mAuI'kki  iiUV  ^aic  %  \Aua  Ud^^     Admiltia^ 
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bowcTor,  that  the  salt  under  exitmiiialion  conlaloa  »o  oth«r 
impiiritiec  Ihaa  sulphate  of  tine,  the  folntion  urill  remain 
licrlvctl)'  clear  afier  the  addilioii  uf  the  nniiDmiia  i  tlint  i*  to 
SB/,  at  ftr»t  th«  ammoDia  raa^r  ilittviminc  n  white  precipitate, 
whicli,  liowever,  will  Lh-  iaunL-cliatclj-  rvdiMolvcd  bj  an  oxeeer? 
of  the  re-agetit ;  if  il  i*  not  n-iliKM>1vcd  it  in  a  jxxiof  that  nomc 
other  \itt»K  U  preiteiit,  and  the  lii^nur  mini  he  (iltrnul.  ll<xwever 
tluM  ina,v  he,  if  lijdrosnlphiirRl  of  ammonia,  Xmng  added  1o  ihi' 
clear,  culourlcMt,  ttrongly  nmmoniacal  liqtKir,  pmdm-iM  a  white 
predpttate  or  doudinca*,  iii.toluhle  in  on  exrem  of  h;rdrn<tul- 
phuret  of  aminoiiio,  It  is  certainly  9ulpliun:t  <if  xinL-.  If  the 
aulphiiivl  of  xinc  .to  produced  it  in  xiifficicnl  ignnntity,  it  raaj 
be  coltccteii  mi  a  filter,  rctlix^oirfid  In  liy<Irochloric  ncid,  Ixiiletl 
until  all  odour  of  »ulpliur<tttcd  hjdrogcn  has  disappeared, 
dltcrod,  and  rcpn?cipitat(id  na  cariwoatQ  of  line  bj  carbonate 
of  pota«h  or  of  soda,  with  the  prceaitlioiis  which  arc  indicated 
farther  on  in  the  article  on  Xine  and  Zinc  Ores. 
k  6.  If  the  solution  contains  the  slighteat  trace  of  iron,  the 
prvd{>!(aled  Aulphuret  of  linc  produced  by  hydnniilplmrel  of 
luniiiuiiia,  instead  of  beiiij;  wliite,  way  be  Rray,  or  hlackidlk 
in-  intenperiH-d  with  black  (lakuH,  or  attogetbcr  black,  acoord- 
inji;  to  the  iiunulitf  of  iron  pn-itcnt. 

7.  If  iron  ia  pre.-M.-ul,  it  will  hare  biwn  pre<!ipilat«l  from 
tlw  •olulion  \>y  ammunia.  in  The  !>tnti*  of  pcroxyde  of  iron,  a» 
w«  said,  which  may  be  collected  on  a  fliEcr,  wubud,  drifid, 
ignited,  and  wagfasd-  If  both  iron  and  line  aic  prcMni, 
they  nay  b«  eepanted  \rf  ihmiu  of  a  solution  of  nnitral 
KuceiaaU  of  awmonia,  «r  by  carboi>at«  of  bavTla,  exactly  a» 
is  dvncribed  lii  the  article  on  Ztttt.  and  Zine  Ont. 

H.  If  copper  is  present,  the  addition  of  ammonia  will  have 
produced  a  blue  tinge  or  colour  as  above  said ;  or  if  in  too 
»mall  quantity  to  be  thus  detected,  the  ojierator  may  te*t  the 
aqueous  wlntion  of  tbc  lalt,  to  wldch  no  aninipnia  ban  been 
Mided,  with  ferrocyntiurct  of  potBHaium,  which  will  then  pro* 
duoe  a  ivddiiih- brown  precipitate  of  a  crimson  tinge.  W  \W 
precipitate  or  colour  is  blue,  il  is  doc  to  \.\k  ^t«Ma»A  dl\1VA^■ 
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9.  Genuslly,  oolir  a  tnoe  of  tbcee  tnipuriliea  u  [tiilicai«l 
><y  the  above  tcsU. 

10.  IT  BU^etia  aloM  b  praseal,  i  ponion  of  tbo  Mlation 
iiftlie  salt,  to  which  no  aroinoinla  hu  beenudded,  bdag  tcsUd 
with  caustic  i>otaf>h,  will  |>ro<liUM>  a  white  |>rcc)pittte  *d 
hydrate  or  inagncsSa.  Or  cl.te  Uie  Mlution  of  lli«  attlt  amj  fa* 
nixed  Willi  an  cxccm  of  aolutioD  of  aal-aaimoniac  uid  tlieii 
mied  with  •  Mlution  of  pho»pliate  of  aoda  aitd  amnooia, 
which  will  immiidint^ly  produce  a  white  proci{Hlsle  t^ 
iiiiimonin-phoxphaic  of  mo^uenia. 

)  I  If  Umr  it  present,  thu  mlution  of  the  aall  bring  t«etcd 
with  a  solution  of  lMnasakt«  oT  |)Otiu>h,  or  oT  oxalate  of 
amiDonia,  will  prodtict  a  white  precipitate^  or  be  reiMler«<l 
turbid. 

12.  The  preeenci*  of  bittitpkale  ef  pobuh  is  delected, 
because  the  salt,  instead  of  bring  neutral  to  tv^t-paperi^  red- 
dens blue  titniuK  pnper.  The  salt  should  be  drenched  witb 
wntiT  befofv  totting  with  litmus  paper. 

13.  Su]>p09ing,  huvrever,  which  is  not  profasble,  tbal  ill 
Ihcsv  impurities  are  preiieiit  at  the  some  time,  ihej  tmj  be 
delected  as  folio w«  : — 

14.  I*.  Dissclre  the  Mill  ia  water,  aicidiiy  the  eolBiiaa  wkk 
hjrdroehlolic  acid,  and  |<*u  a  stream  of  sulphuretlird  hytJroga 
tliroiigh  it  uiilil  it  fmells  strongly  of  the  giu.  A  bbekv 
dark  tiruwii  preclpiUIc  is  produced— it  b  salphunit  of  OOpfV' 
(kinfinn,  by  collectiiiK  the  black  precipitate  on  u  GItw,  t^ 
diiuolve  it  in  nitric  acid,  and  siipemturalo  the  oitrie  aoJ 
NohitJoD  with  oiutnonia  ;  a  blue  colour  ia  produced.  Vopftt 
i*  prrscni. 

15.  2".  To  llie  liquor  fillered  from  ibo  anlphuret  nfeopprTi 
add  BU  exoow  of  nt-MBmooiac.  and  tlieu  ammoaia,  bo4 
whiHher  •  prei-ipitnte  is  produced  or  iiot,  add  an  eXMWof 
livdnMulphumi  of  •mmotiia. 

16.  If  a  white  prrcipitMe  only  has  been  produoM).  il  is 
*Tilpfaiuv(  of  sine  ;  if  the  precipitate  is  gmj  or  blaek,  sine  and 
irm  naj  be  pt«e«ni.    CcMcaV  Om  vt«dt^tu«  on  ■  fllior,  ml 


SULI'HATE  OF  POTASH. 


kcc!p  the  Altrat«  for  farther  rxaminittion  ;  wanh  the  pKcipl- 
tatc  snd  reilisialirt)  it  in  nitric  aciii.  aod  supcrMturate  Ib^ 
solution  with  ammoniB.  If  s  roddifih-brown  procipitntc  U 
produced,  insoluble  in  an  excess  of  ammonia,  it  is  peroxyde 
of  iron.  Coofimi,  by  rediss^lving  it  in  n  small  quantity  of 
hydrochloric  acid,  90  that  ihc  nolnlion  may  be  aa  neutral  a» 
possible,  and  leal  a  i>ortiun  of  this  with  solution  of  ferixi- 
cyanuret  of  poloMnium.  A  blue  pnicipitate  ut  formed — teU 
another  |iortion  with  tincture  of  gaLU,  a  black  colour  is  pro- 
ducL-d.     Iron  i»  present. 

17  If  the  li<iuor  filtered  from  ili<t  precipitate  of  peroiy<lc 
of  iron  produced  by  ammonia,  and  which  is  strongly  aauon- 
niacal,  clear  and  colourless,  being  now  teiiicd  by  hydnwul- 
phuret  of  ammooin,  yields  a  white  pr>-cii>itnic,  it  is  siilphuret 
of  line.  Tlic  white  precipitate  which  hytlro»ulphur*t  of 
ammonia  produces  in  a  clear,  colourless,  strongly  am moniaenl 
or  alkaline  solution,  can  hardly  be  anythiog  elM  than  siil- 
pfaurat  of  xinc. 

18.  3°.  Tlie  solution  which  was  filtered  from  the  precipitate  ' 
prodiiovd  Vy  ommonin  and  hydroaul phuret  of  ammonia,  and 
which  was  kept  for  further  examiiiutiuii,  should  Dow  be 
boiled  with  hydrochloric  acid  until  all  odour  of  «iiti>hur«lted 
bydrc^eu  h»s  disappc^arcd ;  Hltcr,  if  necessary,  and  boil  the 
filtrate  with  an  excess  of  carbonate  of  ommoaia  mixed  with 
ammonia.  If  a  precipitate  is  produced,  it  is  carbonate  of 
lime.  Collect  the  precipitate  ujion  n  IJller,  rodiuolve  it  in 
a  small  quantity  of  hydrochloric  acid,  neutraliic  with 
ammonia,  and  test  with  oxalate  of  mmmotiia.  A  white  pre- 
cipitttlc  b  produced.     Lime  is  present. 

19.  If  to  the  liiiuor  filtered  from  the  precipiUte  produced 
by  boiling  with  carbonate  of  ammonia  mixed  with  ammonia, 
the  further  addition  of  pluMpliate  of  soda  produces  a  while 
pri^ipitale,  it  is  magnesia. 
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SULI'irATE  OF  QinNINE. 

1.  Salpbalc  of  qutBinc  u  prCfAiwd  principkli/  JWim  tlir 
7«Uow  cir  Cnlrsayn  bnrk  (hco  /VrunVi/i  6nr>),  bj  tbe  aelloa 
itf  sulphuric  kciil  u|>D«i  quiiuitc. 

2.  Tli«  neutral  sulpUaie  of  quinine  is  in  smalt,  riAj, 
lUxible  tufts  or  needleH,  Mmewlua  re^mbltn^t  iLilMcMni^  mI 
liM  M  ezeesaiTely  bitter  imMc,  .•>]Ku-inj;'7  tolubic  in  roll 
uratQr  (1  part  in  740  of  i-oUl  irnter),  Kiliibk  in  SO  p«rU  et 
boiling  wKtvr,  very  »alublf  in  otooliol,  c^jiccidlj  in  bot  aJcobol, 
und  in  ether.  This  sntl  i-ffltrnticM  hy  cxp(Man>,  wbra  heslfd 
it  fuMs  like  wss,  and  nt  a  ir-inp<-rntun-  of  21?*  F«lir.  U 
bccDinw  phosphorcAccnl,  npodnll^  by  I'rictioa. 

3.  Tli«  KiIiitiQn  of  BulphntP  of  ({iiinine  {wli«i)  aot  fM 
'lilut«)  U  pnwipitatcd  by  poliLsh.  soda,  and  animonia,  in  the 
.^tatc  of  ■  docculeut  white  predpil«t«,  whi^'h  ■■  hydmlo  of 
ijuininc,  wbicli  is  only  very  sporioglj  mluble  in  on  ntesn  at 
the  precipitant.  An  exccM  of  lunnionb,  liowewr,  radiaMlw 
parti  all  J  tlie  pr^uipitutc. 

4.  Tartari«,  oxulie,  and  (.'alHc  teiAi,  uixl  ttio  witublt-  <iilt> 
^of  tbnc  acidii,  and  nbxt  thu  iufuvion  of  ptUbi,  prtxluoe  in  the 

ilution  of  Nulplmtc  of  iiuinine  n  predpitatc  whidi  ta  •olnbl* 
In  on  excrfu  of  add. 

5.  Uit^urbttnate  of  soda  (oeoording  to  Dr.  PrMtaiM) 
immediately  prei-ipilatc«  a  L-unccnlnled  •olotion  of  mUpliaU 
a£  ijiiiaine,  and  io  dilute  •olatioiu  a  prwipitate  ia  pn>' 
dnosd  bf  tbat  re-agent  in  tbc  Mniso  of  a  (|uari'^r  of  an  lioar. 
eapecially  by  adrring  tbo  liquor  brlikly. 

6.  Tills  rcry  important  nrtirJc  ix  oneii  adultvraU'd  b/  «i 
admixture  of  ffuai,  "iijar,  Harch,  ehalt,  tuIphaU  of  ftdryCi^ 
tiitraeic  aeiJ,  timrine,  ttilfiiiafe  of'  rine^trninr,  irj/inn*,  fkc: 

7-  Tbcsc    frauds   may  be    reco)^xed  in    tbe   following 
manner:— 
H.  If  lilt!  aulptmtc  of  qnioiiie  umter  exmnlnatton  coniaiM 
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neiii^e  may  be  ili-t«ctiKl  by  iiidiieratiug  a  portion  of  the  sflmpV, 
which  will  iMT-e  iliu  «artlia  in  ibe  trtit1«  of  AxcA  aslies  ihe 
weij;lit  of  wliinh  niaj  then  Ik-  lUn-ctljr  ascertained.  Pure 
sulpliute  of  qutniiM  should  not  lt:avu  a  trace  of  recidue  ;  ur, 
aa  sulphate  of  quinine  ia  »olubl«  in  alcoliol,  a  ])Ortioii  of  the 
■u.'ijH-cb'iI  Kulphnlc  of  iiiiniiM;  may  be  treated  by  thl*  mi^- 
Htriium,  which  will  talic  up  thi-  :>ulplinli;  »f  i(uinine  (and  »f 
cinchoninc,  also  the  Rttiicinc  if  pr<»cnt),  but  will  Icnvr  nil  thp 
earthy  impurities,  dicarinc,  gum,  and  starch  in  an  iunohibl'- 
stale;  these  impurities  may  then  be  M^parated  by  flit^ring, 
and  weighed. 

9.  If  any  tleariite,  or  stearic  actd,  haa  bc«n  mixed  willi 
solphaie  ofqiiinin^  treat  a  portion  of  the  sample  with  water 
acadiSed  with  sulphuric  acidi  llie  sulphate  of  quinine  will 
Amo^Te,  and  the  ateariiie  will  be  left  in  an  insoUibh*  rtate 
fiaatiug  on  llie  surface  of  the  liquid  :  if  heat  be  now  applii'd, 
the  stearlne  will  a^rglomerale  into  small  transparent  drop», 
which,  OQ  coolini;.  become  solid  and  opaque. 

10.  The  presence  of  ntgar  may  be  detected  by  the  mlout 
of  bunU  sugar,  which  i»  evolved  on  burning  a  portion  of  Ihr 
suspected  article  upon  a  sinp  of  platinum  foil.  A  man  eer- 
laiii  method,  however,  consists  in  diaaotring  a  given  weight 
of  the  sulphate  of  quiniae  in  water,  and  adding  baryta  tlir^tv. 
which  will  prcdfHtate  both  the  sulphuric  acid  and  il>r 
quinine.  The  liquor  should  llion  be  filtered,  or  a  curreni  of 
<airbonic  acid  should  be  paaaed  throagli  the  lillrale,  in  order 
til  precipitate  liio  exeesa  of  baryta  in  the  liquor.  The  preci- 
pitate formed  being  neintrati^d  hy  Uttering,  the  sugar  alone 
rcmuiu*  in  wdution  in  the  liijuor,  and  may  (hen  be  cMly 
(Irt'^ct«l  by  iia  ■wcelni'M,  e«po(-ially  ailer  concentrating  ibi- 
liltrate. 

II.  TTie  presence  of  xKjmrandofyitni  may  also  be  detected 
by  diwolving  a  given  wHghl  of  the  nimaplc  in  water,  and 
adding  carbonate  of  ]>otn»h,  which  precipitates  the  quinine 
(and  cinchominc);  tbc  prcdjnialA  tnay  b«  collected  <m\  %  %v<-- 
dried,  and  weigheA.     TIib  sugw  »nd  %am.  tvaxKca.  w  •d«iSv.w-j 
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wilb  the  folphivte  of  potu]!  produeeil  from  the  dacoaiparitiai 
of  the  carbonaI«  of  jiobuth  «in]>Itij«d,  luul  with  anj  aalicw 
ihnt  may  be  pn'-sent.  By  evaporating  the  wlution,  ilw  firv 
Kcnec  of  Hugar  will  be  rcoogniwJ  b/  tbc  (iwMt  lajte  of  thr 
•olution — (if  bitter,  sniicini'  in  prcteoi,  aaA  m»y  he  detecwA 
M  will  l>e  kliown  |>mrotljr.)  Tlie  •olutton  should  now  It 
«v«par»tcd  to  (Iryneai  M  m  gentit  hnt,  and  ilic  rcaldnui 
bdng  treated  wtlh  spirits  of  wiQ«!,tbum^ar  win  ba  tliasuttd 
but  tfae  ffum  anil  iiiil]>li*tc  of  pol««h  will  rcmniQ  tn  aa  u- 
Kolulilu  state.  Filter  in  order  to  vvpnrat*!  tlw  ougar,  «ad  iMar 
tint  wal<!r  on  the  iniiolLtlilc  TeMdniim,  which  will  lh«i)  be  re- 
diwolvbd;  teat  llinl  oqueoii*  solution  witb  pcr»u1ph«t«<  of 
iron :  ji;uni,  if  iircwnt,  will  at  once  bo  procipitalMl  in  tlir 
Ibnn  of  a  joDow  gvUlinoun  prccipitnlc. 

IS.  Starch  may  be  ddcciod  by  boiling  b  portion  of  tl* 

Lwmplc  with  wnlrr,  and  allowing  lh«  whole  lo  beoonaqate 

rmld.      Tost  the  cold  dococlion    with   vineoiM  •olution  tf 

lodin^  «  blue  or  neu-ly  block  colour  in  ptmlucml :  starch  ia 

LfRKOt. 

P  13.  All  orgvnie  $ub*tancn,  »tareA,  f/am,  tttgar,  ttmrimt, 
he,  Diixud  with  sulphate  of  quinine,  in*y  bo  readily  dc(f«-ted 
by  pourinfi;  a  few  ilropii  of  eotic^nirnled  i>ulpbari«  ncid  upeo 
two  or  tlirpc  Krnin»  of  the  nu.ipectcd  sulphntv,  previciusl; 
pUccd  in  A  nnmll  pon'i-luin  mpAulf.  IIm  pure  mlplMH 
of  quinine  in  itnmedtatuly  diMutrcd,  but  tbo  $ltrvA,  ^mn,  or 
tw/ar  wilt  be  charred,  and  the  Nimriito  left  in  ao  iasolabb 
Matet  but  even  the  *lcarioo  bocoraos  cliBrrrd  by  applying  ' 
h«ltt,  whilut  nulphatc  of  quinine  is  not  altered  by  the  trrai- 
inent  which  convrrt«  it  into  bisalpliaie  ofcii^nine. 

14.  If  «<i/iciNe  be  prcwnt,  the  addition  of  eooceairated 
sulphuric  acUU  as  above  ■aid,  will  produce  a  deep  blood-red 
colour.  This  property  of  being  oolourml  ti>d  by  aalpburic 
acid,  bolonirs  also  to  other  bitter  principles;  and,  tnoewrar. 
wo  should  remark  tliat  this  re-ftction  Ukes  plnce  only  whaa 
tlic  proportion  of  salidae^  niized  with  the  sulphate  of  quinhte 
'4  HOiawbat  coon&enMta ;  tot  v^mri  «>Am  v<\  yw  mbL 
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K  browD  colour  oiilj  i«  producftd  hj  treatment  with  concen- 
Iraled  aulpUurlc  ncitl,  ju*t  u  if  on  ordJimrj  orgwiic  inat(i?r 
was  preeent.  M.  Pellctirr  directs,  to  diaitolve  the  stiftpcctrid 
s&mple  in  mx  times  its  wnght  of  con  (.-mi  t  rated  aulpburic  acii), 
and  Ihen  to  ililute  tlie  whole  wnth  12  parla  of  water,  which 
will  precipitate  the  lutlictne  in  a  colourlcs*  rtnle,  afler  which 
it  may  then  be  identified  bj  the  red  colour  which  in  proiliiceil 
by  tr<'-ntinriil  with  eoncenlrntrd  sulphuric  acid,  a.*  above 
mentioned ;  or,  a  portion  of  the  fianipio  may  be  dinwlrrd  in 
water,  filtered  if  ncedfal;  hydrochloric  acid  i*  then  addi-d, 
Knd  the  niixtarc  in  boiled  for  some  time.  If  a  precipitate  i* 
produced,  it  is  mlicinc ;  collect  it  on  a  filter,  and  confinn, 
by  treatment  with  concentrated  sulpbnric  acid,  u  jit«t 
raid. 

15.  Tbe  presence  of  tal  ammoniae,  or  other  ammoniarat 
aalu,  ta  detected  in  sulphate  of  quinine  by  the  odour  of  am- 
moDia,  which  is  evolved  when  a  portion  of  the  sample  i« 
triturated  with  cau»tic  potash. 

16.  Lastly ;  to  detect  a  mixture  of  tulphatt  of  qtiiniite 
wiihndphaleofeinchonmf,di»eio\ye  a  portion  of  the  siiipectei) 
salt,  and  add  an  excels  of  ammonia ;  add  ether  to  tfao  whole, 
and  shake  rigoroutdy;  qiUDinet  being  soluble  in  ether,  is  taken 
up,  whilst  ctnchoninei  being  insoluble  in  this  menstruum,  may 
be  separated  by  filtering. 

17.  C-oncentraled  sulphuric  acid  at  first  dissolre*  cinchotiine 
into  a  colourless  liquid,  but  on  applying  hesl,  it  become* 
brown,  and  then  blnck,  like  the  other  organic  substanees  before 
mentioned. 

^B  1.  Sulphate  of  lioc  is  a  combination  of  one  cquiralent  of 
'  sulphuric  acid  with  one  ei]iii»n1fut  ofoxyde  of  «inc,  and  ncvrn 
equlralcau  of  water.  llifli]icolout\<caB,ni\AiW[(^«.<:r^vj£vv 
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■lUAltcrikblc,  pr  ulighllj  riHorMcenl  in  tlio  mir ;  inodorotu^  wilb 
«u  Mi<l,  (tjrplic,  muUdlic  Uili-,  eoliiblc  in  2}  lime*  tU  weigk 
o(  water  al  60',  uimI  in  )u  own  >iri-i];)it  of  boiling  wolcr.  li 
U  Insulublo  in  akoLol ;  ibe  spevtSc  graviljr  of  the  erfatnls  a 
1^12. 

2.  The  sii^uite  of  line  of  oommera),  Iiowerer,  U  oAa 
found  in  u'liilo,  Hinictiini-H  cryotnlliiH',  iwimctinies  aaaorpluB 
«i)d  compnct  idiihkv  or  ciikcx,  from  its  liaving  been  CMt  ftt* 
moulda  atUir  having  bvcu  mellod  in  il«  water  of  r  rji  iiraH« 
tiun.  It  in  gmvrnlly  obtninctl  by  roaMing  blends  (Hlpbonl 
of  xinu),  and  it  coiilniuK,  ordinnril)-,  tome  mofffifMa,  tncaa  af 
iron  and  of  capper.  Sulplutc  of  sine  is  al*o  obtained  froa 
thir  action  of  sulptiuric  nciii  upgo  Ibo  sine  of  tbe  (ralvaiiic 
Imttcriw  nowf  i-xlcnuivid)-  employed  in  Qlcetro-plaiiiig. 

3.  Pure  sulpliatv  of  sine  alwuld  bo  complauly  aolnUe  ui 
wat«r ;  onunonia  being  added  to  tlM  aolutioD,  prodona  al 
flnt  a  white  procipitatc,  but  wliicb  an  cxcew  of  anununia 
■Itould  oompletol/  rc-iliHolve. 

4.  Tiie  pretence  of  iron  ia  d(<toetod  \rf  diasolring  a  jKir- 
lioD  of  the  aBDiplv,  and  adding  an  oxeOffi  of  ammonia,  wUoii 

will  produce  rcdilisli-lirovrn  flakes  of  peroXTde  of  iron.  In 
lliltir  to  adcerUio  tbi'  ijiuotil/  of  iltc  iron,  a  webbed  pot- 
tion  of  tlM  iait  ebould  be  distolrvd  in  water,  and  aoidlfiel 
with  bydrocliloric  acid,  and  nn  gxcgm  of  solution  of  sal-«n- 
momiao  added ;  ammontn  eIioul«l  now  be  carofullj  poar«d  ia 
until  a  fuw  &iik«»  of  peroxide  of  iron  brgio  to  Bi>|>cor,  aiid 
tbv  prcci]>iiatioji  of  tlio  iron  Li  coinplclvd  by  mnuis  of  a  sola- 
tioii  of  noulrat  succinate  of  nmmonU,  which  prodwMi  a 
bulky  precipitnle  of  pi-riucetuate  of  iron,  which  may  tli 
bo  collwted  on  a  filter,  dried,  igi\iicd,  and  weighed  as 
oxydo  of  iroD' 

i,  Tbe  liquor  filtered  from  iW  prroxydt-  of  iron  may  tJi 
1*0  trvatvd  by  hydroaulpliurct  of  nmmonia,  and  tbo  anal; 
prooeedi  exactly  ns  doscribwl  in  the  article  on  Xiite  ami  Ximr 

6.  When  only  a  Irac*  oC  Iron  cxisia,  ammonia  may  lail  hi 
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jthawing  it  i  but,  ID  tbM  cas^,  the  predp'iUie  prudiiced  bj 
liydruMilphuret  of  ammonia,  instead  of  beini;  wbiu,  will  be 
grny  nr  btnelc.  A  trace  of  iron  maj  >l»o  be  detvded  by 
diuolvini;  ■  portion  of  tli«  sample  In  vnii«r,  addtDg  nitric 
HciH,  and  boiling,  neutralixing  the  anld,  as  near  u  poaeiU*. 
with  niamonio,  and  then  testing  with  Infusion  of  gnllg,  which 
will  produce  a  btu«k  colour  (ink)  If  iron  be  pracnt. 

7.  If  capprr  i$  present,  u  slijfiit  esoesi  of  lunnionin  beini; 
poiinvl  in  tlitr  Holutiun  of  iIil'  salt  under  cxaiainiition  will  pro- 
duce a  bcnutifiil  blue  colour  ;  nnd,  tiion^orrr,  the  solution  of 
the  salt,  being  fir«t  nridiliird  with  hydrochloric  acW,  ami  tlien 
trentcd  by  a  ntn-ani  of  sulphurotlud  bydrc^cn,  will  produce 
a  block  p^ccipitu^^  If  only  a  trace  of  coppi-r  i*  prceeDi,  the 
procipitntv,  iontcuil  of  being  blaok,  is  dark  brown. 

8.  If  naffnain  i»  present,  the  liquor  Gltun^d  from  the  «ul- 
phuret  of  xinn  pnvipitated  by  hydros ulpliumt  of  ammoaia, 
being  t«slod  with  ph<ii<|>hutK  uf  Ho<Ia,  will  pi'nducc  a  procipi- 
latc^  which  ie  a  double  pbu»[>batc  uf  magnesia  and  ammonia. 


SULPHUR 

BRIMSTONE. 

1,  Sulphur  ia  a  simple  body  which  ia  met  with  in  mmd- 
luercu  in  amoTfAoia  moMM,  it  U  tJutn  called  masmt  or  nativr 
aalphnr ;  In  rolls  about  ono  inch  in  diameter,  and  Gve  or  nix 
idcIms  long,  it  is  tbon  called  tliek  or  roll  ttilphur  t  and  in 
powder,  ^fiowert  if  wlphir"  qt  ttibfuned  gulphur. 

3.  The  rough  Bulpbnr,  in  equaro  or  oblong  blocks,  or  In 
amorpbona  maawMi  ^ways  contaimt  varinblc  quantitie*  of  im- 
puritifis^  which,  however,  arc  gi^m-mlly  in  loo  small  propor- 
tions to  prove  mnlerioUy  object iunablo  for  practical  purposes. 
The  principal  impurities  alluded  to  are,  taml  or  eartkt/  mof- 
/cr,  axjfde  of  iron,  rulji/iurel  of  iron,  carbon,  sulpWla  tnuL 
A  A  S 
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rarboHott  1^  nNC,  mlpkale  oflimf,  ntp^tirtt  ofantnif,  aJb> 
mina,  maffwtia,  tte. 

'A.  Pure  sulphur  being  cntireljr  voUltliubte  hj  hrkt,  ikl 
purity  of  the  Krlicl«  majr  at  como  be  approxUnstivd;  new 
tiiined  b;  igniting  a  gircn  weight  of  tbc  Mmpln  in  «  pbti* 
niim  crucible ;  the  solphur  voUliltiws,  whilst  tint  *maA,  cullij 
BMtter,  aod  other  fixed  impuriiiee  are  left  beluod,  sod  but 
be  weif  bed. 

4>  Tbc  parity  of  milpltur,  however,  cui  only  be  appm- 
imatirtfy  juiljtcd  from  ibe  wi^ight  of  lhc*c  impuriti<% 
becuse  by  thin  ireAtmenl,  tbc  aulphurci>  which  sre  mistd 
with  the  MUiiple  ore  rottMed,  and  nbuwlon,  il*  not  ftU,  M  (cmI. 
L  portion  of  tbdr  .lalphur.  It  is  ihcrd'orc  better,  if  greater 
anej  >»  n-tiuircd,  to  boil  ibe  sulphur,  previously  pul- 
verised, with  fifteen  timed  ita  weight  of  Kpirita  of  lurpeotin^ 
which  will  diwKilve  all  the  oulpbur,  wltich  iihould  bo  de«uiied 
whilst  hot,  and  leave  the  iiopuriticfl  behind. 

5.  Rough  sulphur  contains  gcnertUj  from  7  to  10  pet 
cent,  of  earthj  mailer,  and  EOBettDMS  ooondembly  more, 
bat  good  i^cilian  lulpbur  should  not  contain  moro  tbas  3 
per  cent,  of  impuretie»,  and  somctiiMa  these  do  not  exceed 
i  p«r  cent. 

6.  It  is  uacrted  that  the  article  known  u  prcdpitsKd 
aiilphur,  or  Itu  mlpkur,  is  sometimes  adullerntcd  with  rrtia 
M  much  u  95  per  oent.  of  sulphate  of  lime.  This  is  hardlj 
i^Ttdible  ;  at  any  rate,  uotlung  is  easier  10  teat  than  such  aa 
impurity,  for  by  ignilicn  the  whole  of  the  sutplmr  will  erv 
poriite,  and  the  8ulphat«  of  liuic  will  be  left  behind. 

7.  SulpJkur  lohtm  are  tho  flowers  of  sulphur  which  ha*a 
been  wiulit-d,  in  order  to  remove  a  small  iitianiily  of  sulpbit- 
roaa  ncid.  which  is  fonned  during  the  anblimalaoD  of  ssl- 
phur.  Washed  dowers  of  sulphur  arc  distiiiguithcil  iVwm 
tlioso  which  liavc  not  been  waslwd,  becuwcv  on  pouring  InmI- 
ing  water  on  the  UlUU',  llie  filtering  liquor  redden*  litmus 
ppnr,  aod  producw  d  while  precipitate  with  soUitioa  of 
eiJoridc  of  barium. 
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SULPHURKT  OF  ANTIMONY. 

ANTIMONIUM  CRDDUM.     CRUDE  ANTIMONY. 

1.  The  aulplinret  of  antimony  of  conuncrue  is  in  mmsaea 
which  coHNst  of  stiining  crystalliae  neetUes  of  a  deep  sleel 
gray  colour  which  mmI  paper,  and  which  jpield  a  black 
powder  hj  irituratioD,  in  which  stale  it  is  often  sold.  The 
■fweific  gravity  of  aulplmret  of  Ruliinonj  is  4.vi  or  4.4>2. 
Hetted  in  the  atr  it  fuaca  with  Die  greatest  facility,  tuid  di«- 
eagof^  sulphurous  acid,  but  if  heuled  out  of  the  contact  of 
the  air  it  does  uoi  undergo  decoinpusitton.  U  is  iniwlublf!  in 
waliTr,  soluble  iu  hydrocliloriu  acid  under  iliMiigag«inent  of 
snlphun-lted  hydrogeii. 

2.  Solpliurel  of  antimony  la  oneo  contaminated  by  »/- 
phuret  o/iron,  af  Itad,  t^eopper,  vfartente. 

3.  The  presence  of  theae  impuritiM  may  be  detcctmt  in 
the  following  manner.  If  the  tinmplc  is  not  already  in 
powder,  it  idioutd  be  pulTorizcd  and  boiled  in  luiua-rtrgio, 
until  the  sulphur  separates  in  lumps  of  a  perftictly  ycilow 
colour  i  the  solution  is  filtered  into  a  llnsk,  and  when  cold  an 
excesd  of  ammonia  is  then  added,  which  produoea  an  abun- 
dant precipitate.  An  cxooss  of  hydrwalphBret  of  nnmonia 
in  masiniuui  of  sulphur  (that  is,  hydrosulphuret  of  amniooia 
in  which  washed  lluwers  of  sulphur  have  been  disswlvcd), 
ia  further  added,  and  the  flask  being  corked  up,  the  whole  i* 
left  at  rest  In  a  warm  place  for  twelve  hour*.  If  a  Work 
residuum  ia  left  insoluble  in  t!ia  eiceea  of  liydroMuIphurcl  of 
ammonia,  the  operator  may  conclude  that  the  sulphurei  of 
antimony  opor«tc<l  upon  contained  iron,  lead,  or  other  rnetala. 
If,  however,  copper  was  present,  the  gupcmatnut  li<|uor,  aftcA 
superaalu rating  with  ammonia  prerious  to  the  addition  of  tli« 
hydronulpburet  of  ammonia,  had  a  blue  colour.  If  much  Uitd 
wa«  preaent,  the  solution  of  the  lulpburct  of  antimonir  must 
have  produced  a  white  precipitate  of  sulphate  of  lead,  which 

ill  have  been  collected  with  the  aalpWr  <]mVbft%V«f,  *■*! 
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)>rcMiK«  oC  lead  rhv,  howenr,  be  ttnily  rvcognbed  ^ 
moUteolng  tbo  iiwolubk  portion  on  the  6tlcr,  Aad  prcTloudf 
wiuhed,  with  h^drosulfihurat  qF  wniuoiiiK,  which,  in  llial  «k 
nill  turn  it  Uack. 

4.  The  s«il[iliiir«t  or  Bntiiiiooj  which  wa»  ditsolvcd  b; 
hy(lroMit|ihurel  o('  aminoniK,  mty  b<  ooataminst«d  b^  m1- 
pharet  of  sraenki  which  is  folublc  also  in  that  r<e<Bg«nL 
knd  thcrefere  the  solution  rliould  be  dilutsd  witli  water,  mmA 
bolted  witli  an  cxcum  of  MCtio  add,  which  will  rv-prwipitalc 
both  sulphurete  ntixed  with  sulphur.  I'ho  previpital«  n 
produced  bjr  acotic  a<:i4l  should  bv  cvUrctcd  on  a  tiller,  and 
iiiiiod  with  throe  time*  its  bulk  oC  a  mixture  of  equal  p«rti 
of  uitnUe  of  jwlikth  aad  of  arbonatc  of  soda,  and  dried  at  ■ 
Kvotl«  be«t.  Another  [mrtion  of  the  auie  mizlure  of  nitiale 
of  potash  and  of  varbunate  of  *oila  is  tbca  to  be  Htsed  la  a 
poreclain  crucible,  and,  wliilst  in  a  atato  of  foaoa,  (orer  as 
arg«Dd  9]Mrit-laffip^  or  orcr  any  gas>lamp)  mixed  with  nitnM 
of  polaali  and  carbonate  of  soda  and  dried  u  ubova  Mid,  aad 
ibeo  cautiousl}'  pn>jccl«<d  in  iha  porcehtin  cmcibia  in  ntall 
portioM  at  a  time.  Thm  Aised  mau  in  the  crucibh]  sboaM 
then  be  treated  hj  boiling  wnlor,  Aliened,  and  »lighU]r  snptr> 
saturated  with  nitric  aeid,  and  boiled.  The  liqi»or  is  than 
t<:»l*.-d  by  eolation  of  nitnito  of  silver,  aud  a  small  qoaoii^  of 
ditult!  ainnioniii  is  then  added  ;  if  this  produces  a  U^hl-browo 
precipitate,  it  is  a  banc  arecniaie  of  tilrer,  TOry  soluble  in 
nitric  acid  and  in  niumonia. 

5.  'FlMoruofsulpliurvt  of  antiowoy.Iixun  which  th«  crwk 
antimony  ia  extraclwl.  is  generally  cuutaioed  in  a  gangae  or 
matrix  of  quarts,  of  sulpltnli.-  of  baryta,  aiul  of  iron  pyriMi. 

(i.  A  iiul|ihii(T<t  of  antimony,  known  under  llu)  aantt  of 
yla*s  o/  aHtimtiny,  u  iiiipurted  from  Uermiuiy  and  Holland, 
which  ountaiiu  lilka,  aiwl  is  ufton  adultcratiMl  with  oiytfa^ 
Uad.  lliis  fraud  is  detected  by  reduciog  the  glass  into  flw 
powd^T,  pouring  nitric  acid  u|ion  it,  and  li«atin|[  the  wb^iX 
TIm>  Milutioii  ia  tlien  lilietvd,  and  the  llltrate  is  te»ted  with  a 
soiuliou  of  Kulpliabe  uf  wd&,  wluch  will  frodmcc  a  pr^piialc 


of  (iilplinte  of  lead,  if  that  metal  is  present.  The  precipiiaied 
•ulpbitt*!  of  l«ii(]  U  colleuteU  un  a  filler,  washed  with  water, 
ncidilied  with  nutphurie  acid,  dried,  and  then  if;tiiteil.  If  no 
or^nie  matter  in  present,  aud  provided  tli«  filter  containing 
the  Kulptiaic  of  lead  lias  t>et!o  burnt  MTpumtcly,  and  tbu  nkbc* 
added  to  the  sulphate  of  lead  prodvioe<l,  ila  ignition  may  be 
perfomied  lu  a  platinum  crucible  ;  but  if  any  portion  of  the 
filt«r  b  mixed  with  the  precipitate,  or  if  it  contains  any 
orgonie  matter,  a  poreelaiu  crucible  must  be  lued,  fur  other* 
irisc  a  portion  of  the  sulphate  of  lead  oii^hi  be  reduced  to 
the  roetullic  nialc,  wliich  would  unafoidably  datoage  the 
plutinuoi  crucible. 
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ORI'IME.VT.       TRISULPIIURET    OF    ARSENIC.       SBSftUl. 
SULfHCKKT  UV  .\ltSBNIC    SULPHAIUENIOIJB  ACID. 

1.  Orpiinent  is  found  in  tlii;  native  state  in  China,  and 
Kast  ludiii,  Turkey,  lkih«nia,  and  Hungary.  It  is  also 
artificially  prepared.  'I'he  best  ({uali^  of  native  orpiment  la 
in  RiaMcs,  consistinf;  of  plates  of  a  line  golden  colour,  inter- 
mixed  with  portions  of  a  vcrniiUon  colour ;  the  inlMor 
qualities  arc  yellow  or  greenish  yellow. 

2.  Artificially  prepared  oqtimeni  b  a  fine  yellow  powder, 
which  is  ofti-n  adulu-ratcd  by  brick -dost,  or  by  yellow  oclire. 
Thoac  impiiritiiw  are  readily  separated,  and  deleruiined  by 
heating  a  portion  of  the  orpimoot,  which  volatilises  com- 
pte<«ly,  leaving  Uie  impurities  as  a  fixed  residuum,  which 
may  then  be  weighed- 


SULlMiURET  OF  COPPER.— Sec   Copper  Ort: 


SULPUUBfcT  OF  LEAD,— Sm  GqUiui. 
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SULPDURET  OF  ZINC— S«e  Bkfdt. 


SULPHURBT  OF  UERCURY.— S«e   VfrmUiom. 


SULPHURIC     ACID. 
OIL  OF  VITRIOL.      VITRIOLIC  ACID. 

1.  Sulphoric  ftcift  ia  a  heavy,  exmmclj  corrasiTC, 
intensisly  anid  Ii(|iiid,  of  an  oleaginous  eooaistcnix',  whidi, 
when  pun'-,  it<  colourlfiM  and  odourlcu.  The  tulphttric  oad 
o^  yartUiausf-n,  which  ta»j  be  GonsidiAred  as  ■  nolutJon  of 
anhydrous  xulphurio  in  ordinaiy  oonoentrateil  iiulphuric  acid, 
or  as  a  combtimttun  of  i  etiuirnJcnU  of  rnihydrvtu  sulphuric 
acid  in  2  i*qu)viilflnti  of  water,  has  ordinarilj  a  brown  or 
brownish  colour ;  hut  th«  ordinary  sulphuric  acid  hu 
fncqucntlj'  that  colour  ahto,  which  in  both  varieties  i.t  pro* 
bftbly  due  to  the  presence  of  organk  sDbelanccs  which  haro 
been  charred  by  thr  tu-iiL  The  sulphuric  acid  of  Nordhawca 
emila  tatatA  in  the  air,  and,  of  courMt,  is  so  much  ibe  more 
powerful,  us  it  contnint  a  Lirgcr  prapottion  of  anhydroot 
Bci<l,  which  is  duwngngi^d  by  a  gnille  heat. 

2.  The  monuliydratcd  or  ordinary  sulphuric  add  wliicfc 
has  l>eouiiie  brown  by  exposure,  may  bo  doookwrised  b^ 
bcatiug  it  f^eiitly,  the  rurbou  of  the  organic  inbalnsoes 
thn*  oonverted  Into  cnrlionic  odd. 


bd^^ 


3.  Concentnted  sulphuric  acid  absorb*  ni|Hdly  ihe  awuutr* 
of  the  air,  and  acsordinftly  it«  rolumc  angntenU  eomiderably 
by  exposure,  for  it  may  lliu*  absorb  15  tiin«s  its  own  welghl 
of  water.  'I'b^  Bprciflo  gntrity  of  fiilphuric  add.  In  the  most 
eoaccnuated  state,  never  exceeds  1.8485;  when  it  has  a 
den^ty  of  1 .8J,  it  is  a  sign  of  the  prn^cnoe  of  sonM  impurity. 
The  specific  gravity  of  the  most  conce&traMd  oosmii 
Mtid  Bover  exc«ed«  \Ml. 
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i.  Id  taking  Uie  qteoiltc  graTity  of  Bulpburic  acid  tbe 
tonpcnture  ouiat  be  very  carefuUj  &tteii<I«il  (o,  on  mcoudI 
of  tbe  small  epedfic  heat  of  tbe  acid,  fur  the  alij^liltat  inereue 
of  t«in|>cralurc  imiDediatcly  au^menld  tbe  Jeuaity'  Or.  Vn 
obscrTcs,  that  if  the  iherinunielcr  bo  lifted  out  of  tbe  add, 
the  t«o)))erature  may  rise  from  15"  to  20'  on  account  of  the 
ncid  which  adheres  tu  it,  and  whieli  absorbs  moisture  from 
tbe  iitinoii|>h«re  j  if  the  thermouietw  be  then  plunged  into 
tbe  add  agitin,  the  temperature  of  tbe  vrbole  i»  raised.  TbiB 
nquim,  ibercforc,  pariJcular  care,  uuce  an  increase  of  lO* 
FaJir.,  that  is  to  eny,  from  GO'  to  "0°  would  bring  tbe  spedAc 
graTitjr  of  lb«  iicid  from  1.8485  down  to  1,7721,  which,  in 
fact,  would  be  the  gravity  of  the  same  ai-jd  diluted  with  14 
per  cent,  of  water- 


TiMr  o/ tht  (iuaattlg  of  Oil  ^f  VUHuI  and  Dry  Stlphurie  Amd  in  100 
parti  qf  Dilulf,  at  difftml  UriuUUi.  bf  Da.  tla& 
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.  A  more   oasy,  and  at  ttic  sumo  time  tuoro  accun 

M 

^M       mellioil  of  delormining  the  gtrenglh  or  vnla*  of  BulpUorie 

^1      acii).  i*  hy  i*c<-rULiniiig  its  siiiurnliiif;  jiowrr;  nnd  tbe  moM 

^H      convi-tiient  way  of  doing  thin  iH,  |>(.'i-bi>]u,  hy  waUir  of  unnx^^ 

^H      nia  of  n  RtsDiiiird  rtrengtfa,  ua  vn»  liMt  proposMl,  1  bctievcv  If^H 

^V      Dr.  L'rc-  For  lhi»  purpows,  ■  given  weight  of  tbo  uid  aboo^^^ 

^1      be  diluted  witit  water,  and  waUv  of  ammonia  of  anecMa     i 

^1     gravity  a992  i*  poun-d  from  an  alkatimcter  into  it.  nnl^H 

^H     eompliHa  saturation  \a  oblaitied.   Ervry  1000  grainc-inouui^^^ 

^M     nC  >uch  amiiMinin  coutoius  one  equivalvDt,  or  17  graioa  uf 

^V     ammoula,  mid  natuniie*,  tlH^rcforts  exactly  one  t^juicalcot,  or 

^K     MgninaoTdryaulpburic  acid,  or49gniiu  of  numotiyilrata^^ 

^^  tulpliuric  ttciiL                                                               ^H 

StLPHURir  ACm.  W4 

6.  btit«ad  of  amiuonia-waier,  cubonate  of  wda  nuiy  be 
us«d  ■«  a  tnt  of  tbe  saturnliiig  power  or  actual  vnltui  of  th<- 
kcM.  For  tlijs  piii'|xiee  a  known  weight  of  ilry,  neutral  ear- 
carbooato  of  eoila,  {irepnred  a;^  di'uL-c'ibed  in  the  nrtictu  on 
^Ikiitimtliy,  Mliould  bv  (liswilvt^d  in  ivaivr,  and  l\\p  solution  is 
tbon  gratlnally  ailded  to  tbi^  ncid  until  completi.-  eatnnttion  is 
obiainod,  exactly  on  in  olkulimctry  ;  that  in  to  mj,  hj  diMolv* 
tag  (lie  G&rbuiiato  of  noilii  in  *iich  qtMntity,  titat  eacli  1000 
gnins-measuri'  (»nuin  54  gruinii  of  ciu'IioiintA  of  MMla,whicb 
therefora  reprcM^nt  40  graiiM  of  anIiydrouN  sulphuric  add. 

7.  hut  ui  tuiypopc,  for  uxATiipIc,  that  54  gruina  of  diy, 
netilrat  corbnnulc  of  wMln  having  been  lii^olvcil  in  1000 
graiiis-itii-osun!  of  water,  HH  alkali  metrical  diTisiona  (8S0 
gnun«>iui^a»ure}  hare  bc«n  irquirod  to  saturate  100  fEraioa 
oTUie  add  under  rxaminutiDn  prvvioiisly  dilnted  with  water, 
if  octsl  l>c  ;  itiiMi  hy  a  tiimple  rul«  of  proportion,  wc  nay,  if 
lUO  (iiriiiona  (KKK)  grains- measure)  containing  M  graina 
of  carbiHiatc  of  mkIr,  mturate  40  of  anfaydivus,  or  dry  *ul- 
pburic  aoid.  Hi  divisions  (850  grains -measure)  have,  Ihcre- 
tturn,  aaturatcd  A4  grains  of  tlic  same  acid ;  and  Iherefore  the 
Add  tinder  «xaniinatioR  contains  34  per  cent,  of  real  or 
iinhydrviix  add. 

JOO  :    10  :  t  85  :  I  =  34. 

H.  llut  let  tL>  Huppow  lltat  too  graina  of  the  acid  und^r 
«xami  flat  ion,  piYiviuunly  diluted  with  water,  have  required 
160  division*  ( I6(X)  grninH- measure)  of  the  carbonate  of  sod* 
test -solution  ;  then  wc  My,  if  100  diviilons  of  Uie  teat  car- 
bonate of  soda  rcpment  40  gr.  of  dry  add,  160  diviaiona 
n}preKiit  Gl  per  ce«t.  of  dry  neid. 

9.  If  tile  sulphuric  and  uixU-r  i^xaminalion  eonlains  no 
Bolpbaiea  in  solution,  its  strength  may  be  ascertained  by 
Dwans  of  a  test-solution  of  chloride  of  barium ;  for  this  pur- 
|>o»e  JOSO  gr.  uf  chloride  of  barium  should  be  dinolved  in 
10,000  grains-measure  of  pure  water,  an.l  poTired  gradually 
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daee  a  pTscipiiale.   Each  1000  |;ra)iu-niensiire  of  the  clili 
«f  barium  test-llqaor  cofTM|HMi<lit  to  117  gratninf  salpbaie 
baryta,  or  to  40  grains  of  Bulpliuriu  add.     Towards  Um 
•  more  dilute  iBst-liquor  luaj'  be  employed. 

10.  Tbc  sulphuric  acid  of  i;onim«rce  alwajn  containa  ml- 
phaU^lead,  and  occnsiunally  tin,  nitrk  acid,  and  awawr. 
It  is  very  uflcn  tKlulrcralcd  wilJi  lulphalt  of  potaMk,  3)  par 
cent,  of  vrhich  are  sufficient  to  iiierevse  the  Kraritj  of  llH 
ooncontratcil  acid  to  1.960.  But  whollicr  sulphuric  mM  hai 
boon  sophisticalvd  or  not,  may  at  onc«  be  det«cled  vimply  by 
craporaiing  a  givon  weight  of  (he  eample  (ii  a  plminunt 
cflpsulc.      Tlic   dry  rrsiduum  should  not  exceed  one  p«r 

nt. 

1 1.  When  sulphuric  acid  contains  mtpAatt  ofteiui,  it  be- 
comes turbid  by  itilulion  wiili  water;  because  sulpluM  of 
letul,  thou(;ti  soluble  in  the  concentrated  acid,  is  iasulableia 
that  which  is  diluted,  and  may  bo  at  onee  removed  by  filter 
ing.  The  presence  of  sulphate  of  lead  may  UkewiM 
detected  by  jHissing  a  »lreain  of  sulphuretted  hydi 
through  it ;  for,  in  that  case,  it  becomes  blackish  or  browih 

I'i.  The  presence  of  aneitte,  or  of  anmioHt  mid,  is 
tccted  also  by  a  stream  of  sulphuretted  hydrogen,  whicl^  in 
that  eue^  will  produce  a  yellow  pn?cipitale  soluble  in  hydro- 
sulpliuret  of  ammonia.  Acconling  to  M.  DupastjtUer,  when 
solphuric  acid  contains  arsenic,  il  may  be  purilted  hy  tmsi- 
ment  wilh  sitlpbiinrt  of  barium,  which  produees  sulphauof 
bar}-ia  and  siilphuret  of  nreenic,  both  of  wkkh  »re 
ia  the  add. 

13.  nie  prweiice  of  fin  l*  dcic<rtcd  also  by  Milpb' 
hydrogen,  which,   in    tliat   ea«<i,  prvduces  a  brown   pred* 
[Mlale. 

l-t.  Tlie  presence  of  nitric  acid  is  delected  by  potuing 
■Rio  the  add,  without  diluting  il,  a  solution  of  protos*ilph>te 
of  iron,  which  will  iben  produce  a  brown,  or  black ish-browo 
ooloar.  which  however  disai>])ear9  after  some  tim« :  or,  hy 
■lUing  »  few  drops  dt  wAa^oott  k&  xn^o,  and  boiling  llis 


filter     I 
ae  be    j 

awih^l 
Ud*-~ 


DipnWB  (H 

iiiMolabl|_| 
Iphtwett^^ 


SULPHL'RIC  ACID. 


&*: 


whole,  iQ  wkicb  ctu«  tlie  blue  colour  will  be  deHlrofeil ;  or, 
bj  imiuemDK  copper  trimmingH  into  it,  which  will  prgduce  ■ 
tfiseof^emeot  of  ruil<l;r  tuni<u ;  or,  hy  «dding  a  r-mall  por- 
tion of  nkrcotine,  which  will  then  produce  *n  inlcnM:!^  red 
colour. 

15.  The  prcMDce  of  nitraus  cornpoutidB  iu  lulpliuric  acid 
is  BoineliiQutt  cxtr^inelj^  objiictiunublc! ;  fur  when  «ich  on  uad 
is  emplojcd  for  the  pur^icinR  of  diMalving  indigo,  or  of 
cliarriug  lunilder,  n  cun^iiilcrnblc  quantity  of  the  colouring 
laatier  inay  be  irrrtricrably  licstroycd  and  lost.  Nitrous 
coiapouDil!<  i-un  esiiit  in  i^iilphuric  acid  only  when  the  Utter 
baa  nut  lievn  brought  tu  ihi;  proper  degree  of  concentration, 
Uiougli  nitric  wud  U  Minielinic*  added  for  decolorising  aul- 
phurio  arid  tvhicli  !iiu  bi.Tii  tinged  by  organic  impurilie*. 
For  ihc  purpunc  of  eliminating  the  nitrous  compounds  wlitdi 
Duy  cfinliLiuiuute  nulphurii-  acid,  Pi-Jouxe  rccouiniCDdH  to 
hc«l  tilt!  luud  willi  It  smuU  ijuaiitity  of  Hulphatc  of  Hinuiouia, 
the  rcMult  bning  u  furniution  of  water  and  of  nitrogen,  m 
shown  by  the  following  <^|uution  : — 


NO.  +  SO.,  no  +  NH,0,  SO" 
=  N.    +  SO,  +  5  HO. 


I  Kltrom  wid  (NO,)  plus  moDohydrnted  satphnric  add 
I  (SO,  HO),  heated  with  sulphate  of  ammonin  (Nil,  0,  SO,), 
f  gires  tiro  equivalents  of  nitrogen  (N,),  plus  sulphuric  add 
with  Atc  equivalents  of  waicr  (SO,  +  £  110). 


SCtPIIURIC  ACID  OF  NORDHAUSEN. 
^rUUING  SLXPIR'RIC  ACID.      FUMING  OIL  OF  TITRIOL. 

1.  llie  sulphuric  aci<l  of  Nordhau^n  may  be  coniiidcrvd 
either  as  a  solution  of  anhydrouii  sulphuric  acid  (SO.)  in  the 
roonobydnlcd,  or  onlinury  lulphurtc  acid  (SO.  110),  or  M  a 
cooibinatlou  of  two  wiuivulcnts  of  anhjdiwa  %\)\\FV.'<nw^  «^'k& 


Tartaric  acid. 

witli  one  eqiiivaU-nt  of  vntcr  (2  SO,  4*  HO).  It  i»  «d  nily 
lu)ui<l,  urilliiiirilj'  or  A  brown  colour,  of  »pecific  gruvUy  I A 
Tbe  browntsU  colour  tfi  due  Co  tlie  prcMoec  otorgmaic  ouitrr 
vrliicli  iias  bccii  clikrred  by  ibe  ndd.  The  anliTilroat  iiil- 
phuric  acid  whieli  tlie  Atining  aciil  lioltb  In  solulioa  ii  vttf 
vuUuilc,  atid  iIk  fltming  pTDpcily  cf  llie  acJd  b  tluu  to  the 
volatiliMtion  of  the  unhvdrouf  acid  wlikb  almi^  CMOpet  at 
tbe  or^narjr  icoipcnitura  from  in  wintioa,  >od  wbicb,  coin- 
billing  with  the  mraature  of  tbe  atmoephcre,  is  AMtdoiMtl  Ik 
the  fortii  of  fumct.  I'he  Milpliuric  n«iil  of  Xonlhaiivn  di*- 
•ulvut  indijto  much  more  reniltl}'  ilian  OdJiitary  ftit|iliurir 
■cidi  and.  morMvrr,  u  it  neT«r  contain*  anj  nitric  teid, 
which  deatroyx  imliyo,  it  >*  often  ccn|>loire(l  in  pTrfi>rnKr  for 
titnl  purpiNW-  The  sulphuric  acid  of  Nontbnu^i-n  alwav* 
coBlain*  vulpbnmit*  aciil,  mrthy  mnlti-r.  and  akn  M^if niiini . 
thft  moile  of  testing  the  purity  or  strength  of  t1>e  rutultig  arid 
is  ihe  ume  as  we  have  desciibed  for  the  onlinary  adiL 


SUPERTARTKATE  OK  I'OrASH.— See  BUartfau\ 


SXVEETMEATS.— Sec  Btaue  Mungt. 


TABTAlt— Sec  Crtam  of  Tartar. 


TARTAR  EMETIC— See  Tatlralt  ^^  AMtimoni,  aiui 
Fbtath. 


TARTARIC  ACID. 

1     Tartaric  in-id  i*  not  ollrrcd  by   expOMirc,  it  init 
irbaa    Ituited,   anil   l\tcti  yhxAvthm*  &M»n<^o«lOan.      Il    it 
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Hulubic  in  wat^r  and  alcoliol,  but  itn  aqiiuoii*  Mlution  >ooti 
lurnx  mouliij*. 

2.  I'Rrtaric  ftci'l  i«  oflcn  contnminnttil  t>y  Umv ;  wbi^n  thi;! 
i*  tUir  ctuc,  it  tails  in  (liiUHtlving  conipklrly  in  ulcoliol,  whicti 
it  woiiUI  do  if  piirp.  Tlic  pn-srnw  nf  lime  mn  1m?  itkniiflcd 
by  cii«solving  a  |M>rtian  of  Die  acid  in  water,  ncutralixing 
wiili  amiuonia,  and  tben  adding  oxalate  of  aiumonb,  wtifcli 
will  produte  a  precipitate  of  oxnkli.'  of  time,  «!iit-li,  if  in 
sulUtii'iii  ([uautitj',  limy  b*:  eolU'flfil  on  u  lillor,  wii.ilicd,  dri<-iJ, 
niudenitely  ignited  until  all  Ilio  i-urboo  h  burnt  i  llu!  r«- 
siduuu  is  carboiiatu  of  lime,  wliicli  may  llwn  lie  weigtiL>d. 
50  grainii  of  L-arbonatt  of  lime  repiedeiit  ^8  of  linin,  or  each 
prain  of  carbonatu  of  lime  contains  0.  J6292  pmin  of  lime. 

3.  As  lurtariu  acid  Id  prepared  by  dt^eotupo-iinK  Ili«  Huptr- 
lartriitir  of  [tuliuiti  by  carboiwie  of  liui(%  aci  lu  to  obtain  n 
tHrtmlt!  of  linu-,  whicli  i:t  nubttequuiitly  doi^omiiotc'd  by 
Kulpburic  acid,  the  InrCikrie  aeid  of  coram«rc<;  generally,  or  at 
least  v«ry  ofkcn,  rdainx  a  umall  <|iiftntily  of  eulptniric  acid, 
tlie  iirf«ji»rc  of  which  is  dciM-lPtl  by  dissolring  a  portion  of 
the  tartaric  acid  under  examinAtioii  in  water,  ami  pouring 
into  the  Kolutiop  a  few  drop*  of  chloride  of  bariuin,  wliidi 
will  produce  a  while  prpcipilate  of  «utphnte  of  bar}-ta,  if 
sulphuric  acid  bo  present,  in  which  ca!ie  chloride  of  barium 
should  be  added  as  long  as  it  produces  a  preeipilnle,  which 
may  then  be  collected  on  a  liller,  waslied,  dried,  and  neJ|^li«d. 
117  uraind  of  sulpliaic  of  baryta  represent  40  grainK  of 
«iilphuric  acid,  or  each  grain  of  sulphate  of  baryta  obtained  t* 
equivuknt  to  0.3-1372  grain  of  sulphuric  acid. 

4.  Tartaric  acid  u  ofW  adulterated  with  bitnrirate  of 
potash  (cream  of  tftrtar) ;  lbl«  fraud  is  eaaily  lU-li^ed  by  the 
re-iidunm  of  carbonate  of  potash  which  n  leA  alter  ignition 
in  a  platinum  crudblc. 
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TARTBATE  OF  ASTIMONT  AND  POTASH. 

TARTAR  CUCTIC 

I .  Tartar  ^netic  crjauUiie*  in  oeUbedra  or  in  tttrabedi!^ 
wUch  ve  scmi-irMupuCBt,  eolonricH,  aUglulj-  eOorweo^ 
isodonxu,  ud  of  m  omiueouii  vtrpiic  um«.  Kxpo—J  to  kmi, 
it  btocfcaii,  is  decompcaed,  and  IvAxea  ■  rotdaum  of  nMaUl 
antinonj.  Jt  is  wlaUe  in  SAecn  pvU  o(  eold  umI  in  t«« 
parta  of  boiling  wab-r,  bat  the  •olntkiti  it  *Low,  evpeciallj 
wImo  it  is  in  erjUait.  or  rcmntly  polTeriiad  ;  it  powerfully 
nddena  litmas  paper. 

S.  Tartar  emetic  ia  oHi-n  contaminated  bj  bitanntr  af 
potaah  (Greani  of  tartar) ;  ibr  pmTticv  of  thi«  impuritj  naj 
be  ileteciL-d  bjr  adzing  logetticr  i^ight  parta  of  n^atml  aevtau 
oriead,tillc>;^  partaof  acetic  ncid,«pccific  gravity  1.064,  and 
tliirty-two  |>art«i  of  vmlcr.  Tbc  solulioi)  Ibua  obtained  pro- 
duoM  a  precipiiaie  w1i«d  poured  in  solutioiu  of  cram  of 
tartar,  but  noae  in  tbooe  of  tartar  emetU:  Mr.  Uoirjr  aay* 
that  fi,ih  part  of  cream  of  tartar  m&jr  tbtu  be  deieeted  in 
tartar  emetic.  Tbe  precipitate  requires  some  time  to  be  1*0- 
dticed. 

3.  Oxalate  of  BBUnonia  mnj  abo  be  emplofi-d  to  teat  tbe 
purilj  of  tartar  omrtit;  tbc  tolutlon  of  wLick,  if  pare,  w  not 
precipitin  I'd  hj  lliat  sail. 


TEA. 

I,  R.  Wanington  Rsq.,  publiebed  ia  one  of  the  oumber* 
of  ttie  CAfmiea!  GMHte,'m  1844,  a  paper  entitled,  "Obsem- 
tiutu  on  ttifl  (trcen  Tcu  o(  Cotnmem,"  from  which  ths 
follow  inn  |i«.u<^  ia  extracted.  "  On  «ubmiltine  a  aampk  of 
gmon  tea  iiit|it)oa«d  to  be  «puriou>,  and  wliich  liad  been  tetxad 
\}j  tlw  Fsctw,  to  DiiivoKcopia  inTettijattoD,  the  author  (bund 
*iU  Um  variation  ot  \\ti\a«>&da\ia&\n^Ni&A^*>>UknMk4naf 
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examination   was   depcndott   on    adventitious    subtuncc*, 
mevlittMicaLly  attached  or  dusted  on  the  Rurfaco  oC  the  curled 
'kavea.     Thu  principal  part  of  this  powder  ww  of  a  white 
colour,  i[it«rs|ierBij<l  witli   particlea  of  an  orange,  and  of  a 
bright  blue.    Frum  the  abrudL-d  dust  of  tltia  siunpli-,  oblaiucd 
by  ngitntiun,  Homi!  of  the  lutltr  were  weparuttd,  and  proved 
OO  examination  to  Ik  Pruniun  bluu;  the  onuige  poHioa  wan 
prolMhl;  sonii;  vcgt.-tut)lc  colour,  and  the  wbiti?  and  principal 
pan  was  found  to  coiituiii  silica,  alumina,  a  liltli!  lime,  and 
nagiifsia,  and  yvm  probably  knolin  or  ]>owdi;n-d  agalmatoUie, 
more  particularly  from  tin-  rubbrd  uud  prominent  purts  of  the 
tea  afi«iiming   a   [loUsliird   uppi-iiriincre.      A   grciit    variety  of 
Otlicr  sample*  of  tnus  were  xubmittrd  to  I'Sanii nation,  but  in 
all  ca»ca  they  won?  found  to  be  faced  with  variouH  suUttanccD, 
to  give  tbeiii  the  bloom  and  colour  which  is  so  distinct  a 
cbancteristk  of  the  gnea  teas  of  commorce.     The  unglazod 
variettea  appear  to  have  had  no  blueing  material  applied. 
Ver;  high  qualities  of  |>lazed  teas  have  this  facing  apparently 
tinted    of  a  uniform    pale    blue    before   application,  whilst 
otltcn,  still  of  hiub  quality,  and  embracing  the  great  part  of 
tho  SttUides  examined,  have  both  the  white  and  the  blue 
liartichr.i  very  diniiuct,  the  latter  varying  in  its  quantity,  the 
low  qualities  it*  Tunrikiiy,  being  pretty  thickly  powdered. 
When  iliis  facing  was  removed,  thu  tea  waa  found  to  be  of  a 
blai'k  colour,  but  without  the  c/»rrugated  aspeet  preaented  by 
black  teas  ordinarily,  and  which  evidently  arivrit  from  the 
higher  temperature  to  whidi  they  am  xubjivted  during  the 
procenH  of  curing  and  drying.      The  nubstanccs  sepamted 
from  thcM!   gniio  less  were  sulphate  of  lime,  a  material 
analogous  to  kaolin  and  Pru»siaii  blue,  together  witli  some 
yellow  colouring  body.     It  ia  evident  that  the  whole  oftlieae 
teas  come  to  this  country  in  n  drened  or  adulterated  slate,  • 
conclusion  which  is  aatiafaelortly  oonfinued  by  the  opiniooa 
and  obiervalions  of  individuaU  Ions  resident  In  China." 

2.  From  tliia  statement  it  would  ap])ear  that  the  subdtancea 
which  were  found  bjr  Mr,  WarriiigWa  Vi\  »iio  liKTcs  vm«&- 
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tiMied  teas  wcro  /VMuiaw  Uvr,  im  orator  maiirr,  probaUf 
of  wgetablu  origin,  (liul  wbicli  in  ollwr  cosnt  lus  tiini«id  onl 
Ui  Im  cAnMHOfr  o/'Jriu/y.  M/ica  W  jum/,  a/»M«na  or  elaif.hjm. 
talf^a/e  1^  limr,  niid  moifntna. 

3.  It  iDuy  b«  tliat  tlw  wphtsticttioiu  alladed  to  In  Mf- 
WBrriii^iuH's  paper  wtre of  Clitiie<w orli;ln.  bitt  iiiifnilBiMlilj 
tbts  •pocit'>  <>f  IVauO  is  not  confined  la  that  fkr  dUisnt  rvftMO : 
it  it  a  po*itivr  J'acI  thai  tlw  btoom  U  noct  extetiaiTrlr  (ini 
to  gTMfl  m#  nt  Aontf,  iu  /A«  Kvirnhwan  tf  tmr  ote»  mK* 
ekitHU,  hy  nmna  of  loagiKMa  mid  Pruaaian  liluc.  It  rftXiU 
bo  koown  that  tbc  leeBiingly  unbroken  appmrntK«  of  tiMt  aliMl 
of  metal,  in  whirli  the  li-o  i*  tigbllj  packed  in  (be  rbrtt,  U  W§ 
criterion  or  it«  gonuiiMnmii.  'i'limugti  the  bole  whirh  u  naJl 
in  thD  nKlullic  abrat  tar  tho  |rarpaM  o[  taking  »«nip1e,  ito 
wbol«  oT  iu  eooleots  are  emptied  on  a  clean  floor,  mod  lb« 
tea  ia  Ibcn  mixed  vHib  wbalcver  ootupoMtioB  it  amy  bt 
thouftkl  lit  to  add,  or  teorked  up  vilh  («a<  of  an  infarlor 
qualiijr,  or  nbicli  by  ihi-inwlTci  would  be  UBBaleabli-.  Th« 
repackiiif;  ><  ilimc  by  rriiitrodnciiiK  ibe  ten  bj  mcatW  portion! 
at  a  time,  and  tlic  wurkman  from  lime  lo  liiue  nuWbUy  pal* 
his  foot  through  tbc  opening  ivliich  was  made  tor  Uikii^ 
>ainpl<S  and  lliruvgb  wbicli  (lie  U*  wu  emptied,  tben  gn*p- 
iag  a  ro|H]  llxed  againft  the  wait,  in  or<l«r  to  otesdv  hinaelf 
aiKl  keep  his  balanoc  without  dnngitr  of  enlarging  tlio  holcv 
he  boarily  treads  tlio  t«  down  by  a  mfica  of  jeHu,  obIO  at 
la»t  0  (juaiitity  of  ten  ctioni  lo  the  weight  at  firrt  vrmptiad  fa 
thuN  pa'Mud  into  the  namu  bulk  or  space  •«  bofore,  so  tlial  ifae 
chest  liaa  alllhc  appconuice  of  a  genuine  imporiatioo.  Evea 
this  trouble  of  rrpneking  tlio  sophisticated  t«K  b  gnimblH  at 
by  (ho  tca-iieulcr  irr  inorcJianl,  and  lannj'  attorapla  have  lieea 
mode  to  imitate  Ibo  benulilul  scam  or  soldering  by  which  (he 
stiei'Ca  of  metal  arc  united,  which,  of  course^  would  cnabi*  llie 
sopbidlicator  to  repack  but  teas  aflrr  trralmmt  at  once  and 
<lff'  hand,  but  tbu  Oiinwc  mode  hu  liiiberto  balBflil  the 
ing^iiity  of  all  (lie  lin>*milliK  and  plumban  who  hatv  besD 
Yf«]ie(I  to,     Tlw  i\«i;t-\o»i  *rf  \\\c  vs,v.V.»^«  viij  be  ewOj 


«mgh  takftn  uiunder,  but  the  re-mldering  is  another  affair, 
wi4  could  not  hitherto  be.  ^v«n  mnolel)-  approached. 

4.  Bmidis  Uiu  stibataiKvs  which  Itavn  been  named  before, 
black  tea  is  also  mixed  fdmctimi^  vriih  pulverized  extract  of 
loffwood  ;  tliis  is  immediately  delected  bv  moistciuiig  n  small 
portion  of  the  tea-lcarc*  of  the  sample  with  water,  and 
rubbing;  it  gratljr  about  upon  a  ^heet  of  white  pajier,  which, 
in  that  ease,  will  be  itnined  bluiith-blttck  ;  mvreorer,  if  u 
portion  of  tlie  tea,  hn'iag  thrown  in  irold  water,  impiirt!< 
iuiinediateljr  to  the  liquid  n  pinkUh  or  purplinh  colour,  which 
is  rendered  red  bv  the  addition  of  a  few  drop*  of  sulphuric 
■cid,  it  is  a  .'<ign  of  the  pri»>enec  of  logwood  ;  for  genuine  black 
tea  pro<lui«9  only,  after  a  time,  a  golden  brown  liijnor  wbicJi 
ia  not  redd(^nc<t  by  !>iilphiiric  acid.  Thif  addition  of  logwood 
to  hlnek  tea  in  for  the  pDrpo»c  of  nininlnting  strength  by  tlie 
high  iM>l(iur  of  thi-  iiifusinn,  f!omrthtng  like  tiie  addition  of 
chicory  tu  eotli;*.-.  1  ban:  met  witli  thix  kind  of  adulteration 
in  (eait  rejiresiODttHt  a*  Muchoiig  and  pekof^ 

5.  The  other  fixed  impurities  may  be  determined  as  fol- 
lows; Take  5U0  groins  oftlie  lea  under  einininjilion.eHpueiiilW 
the  powder  which  re.iull»  from  abrasion,  and  incinerate  iheni 
by  small  portions  at  a  time  in  a  countcrpoiMed  platinum 
crucible.  'I'hc  ashes,  nftcr  perfect  ignition,  xhould  not  exceed 
27  grains;  if  in  more  oon*idernhlc>  rjunntitr,  the  addition  of 
fixed  siibiititnccs  may  he  iiuMptvted.  If  metallic  nalbi,  and  n>pe> 
cially  thwc  of  lead  are  suspected  to  be  present,  a  porcditin  cni- 
cible  iiliould  be  u^d,  for  a  platinum  one  wouhl  be  dami^d. 

fi.  If  the  lesfleafes  havi-  bi'en  dimteil  with  ekromatf  Mf 
lead,  the  above  iiunnlity  of  ten  should  Im*-  calcined  with  nitrate 
of  potash,  which  will  leave  a  greenish  residuum,  partly  m>> 
Itible  in  distilled  water.  The  nndi^volvrd  portion  is  Iheu 
trviated  by  hot  aectie  acid,  and  craporated  to  dryness  ;  the 
dry  residuum  is  then  reiUssotred  in  water,  and  the  solution 
being  treat4-d  by  a  current  of  sulphuretted  hydrogen  will 
yield  a  black  precipitate  of  sulphuret  of  lead.*     This  bhick 

*  St*  th«  Apjmnduk,  \mig!  1,  \  b. 
U   * 
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|iivcipltalc  being  digi«t«i]  in  hot  oilri«  Mid,  will  tliMolir 
ihenfai,  moil  tlH  MKiceitlratcd  Mlutiom,  tCMcd  bjr  iodida  of 
patMduiR,  trill  yidi]  tbc  chu«ctcri«dc  ytllow  pravipilKta  of 
Imlide  of  lc«d- 

T.  ir  te*  bus  been  ndonrvd  hjr  n  tall  o/*  eopprr,  U  tmj 
luf  immcdialeljr  d(Ttc<:t<Hl  b;  palling  ■  pinrli  of  Um-  Urn  iiitai 
tUsk  with  a  small  ifaaiitiiy  of  ooM  water,  a^uiiof  ar 
It  for  aoiDv  tine,  bdiI  throvring  tli«  whoto  opco  ■ 
ft  pwtion  of  tbo  liquor  nliieh  6ll«»  tliroogh  Mf 
trmtvi  willt  Mumonin,  will  immiMliBlelr  KMUme  K  bMatlM 
wi|i{itiiti:>blue  oolcKir  ;  Miglhcr  portion  of  tli«  SItrata  bdll 
Usivd  whb  fcrnxfiuiidc  of  potaaaiuni.  will  ]if««luc«  » twIdMi* 
t>rownprcei]rilalcoffcrT«c]ruudu  of  copper.  Tbtwt  r«-«elMW 
rvqirire  soBietimM  ■  few  liour*  to  be  Rwnifistc^  tha  qnuititT 
'  lli«  mIc  of  copper,  wIkch  prcwnt,  bang  tiwnjt  •xcecdin^lj 
RudL  A  bar  of  laetaUic  iron  left  for  nmo  hoara  In  ifco 
RliraU!,  sllgliily  toidiled,  will  rroeive  «  tnetklUc  eoadnc  of 
coi>])cr,  if  &  sail  of  tliig  iDctol  is  pr«MaC.  Or  tlie  ubw  of  ibr 
iii«iiH>nti(Hl  portion  of  vrhicli  w«  tpoke  befive^  mx^  br 
Inwted  by  ■  small  qaantity  of  nitric  acid,  aiid  cvaporalvd  to 
i)rrne«».  'Ill*  irj  mast  a  then  difceated  in  water  and  tbxnra 
oil  n  snul)  flltar.  Tlie  filtrUe  maj  now  be  treai«d  by  far*- 
cyanant  of  iMtanium,  or  by  aauaunia,  ami  hydramlpbani 
'•r  ummoniiL  I  tliink,  lu>woir«r,  that  the  addJiioD  of  wlto  of 
.i<)ifH-r  t»  tru  is  run ;  at  nay  nU«,  I  neTcr  could  d«t(«t  ifa 
prvHtnce  of  copper  in  (h«  variooa  aunptea  (n  which  I  knkad 
Ifir  ilwi  m«t«l. 

H.  After  having  aliakai  a  certain  quaoliijr  of  tea  in  a  AmL 
« ilh  water,  tbe  hMVjr  impurities,  such  m  tOioa,  ntlpkatr  nf 
limt,  Itmr,  mofflUlta,  will  settle  at  thu  boUon  ;  the  super- 
uaUol  ImvM  raajr  be  carefully  reinorcd  by  mena  of  • 
pti11<'u<ler  or  perforat(.-(l  spoon,  and  the  uxUmiuit  may  Ibea  V 
Mpamted  by  ouvfullj  deeutillg  the  water.  I'hta  fwdimMt 
•■•mild  be  iadoeralMl,  and  treated  by  a  uuall  qoantiiy  e( 
kydrochlorie  acid,  which  will  leare  tbe  dlica  and  wulpbau  «f 
linie  in  an  iiuolu\A«  tiax».    tV«*  wntaftnioJ  b^  flltcriifr 


and  iIm  filtrate  which  conlnina  lh<t  lime  and  the  ma^MJa  U 
tronted  by  Milphurie  Acid  nnil  nkohol,  which  will  produce  • 
whito  precipiUUe  ifliiiMi  i*  preMcnl.  Tbia  prrcipitalo,  whidi 
ia  sulphate  of  Ume,  is  coUcutvd  on  n  ftlu-r,  and  if  tli«  filtrate, 
being  tested  by  iiiiiiiiuiii«-p)ici!ip]iDte  uf  noda,  produces  a  while 
prcci[Mtftte,  it  is  &  sign  of  lli«  i>rv3vni<X  of  wagnaiin. 

9.  The  insoluble  |)orlit>Ei  which  wa*  iitciacrated,  and  whieli 
rafWed  to  dissolve  in  hydrochloric  acid,  may  be  boih'd  in 
about  aOO  ttracM  its  weight  of  wst«'r  and  filtered ;  if  thr 
filtrate,  being  tested  with  solution  of  chloride  of  barium, 
pwiduees  a  wIiilR  precipitate  of  sulphate  of  baryta,  sulphate 
of  lime  was  pri«enl.  The  r«siduutn  which  remains  altogether 
iaaoluble  i«  ailict,  which  may  be  easily  recognised  by  ir«< 
grittincM. 

10.  niaek  tea  is  souielimes  dusted  with  a  Utile  plumbago 
(black  lead),  which  gives  ii  a  shining  or  lustrous  appearance. 
T%is  impurity  reuiaias  as  a  black  j><>wi!er  with  the  silica. 

11.  Tea  is  sometimes  adulterated  hy  ao  admixture  of  aloe, 
or  elder  leavea;  the  only  means  of  deieeiing  this  fraud  is  hy 
a  careful  exuiaiiiatiuii  of  the  leaves  after  they  have  been 
nntwisted  by  infusion  or  moisture  ;  tea^lcAvcs  hnro  a  diflvr- 
eot  structure^  they  ans  more  elongated,  th«  edges  are  more 
deeply  serrated  and  more  delicate  than  tlioso  of  the  above- 
named  plants. 

12.  Lastly,  lea  is  sometimea  adulterated,  it  is  said,  by  an 
admixture  of  tea-leave*  which  have  been  already  used,  and 
which  are  dried  again  mid  twi.ited  in  imitation  of  the  »t«te  in 
which  they  were  originally.  This  kiud  of  fraud  can  hardly 
b«  detected  in  any  other  way  than  by  the  waut  of  flavour  of 
the  infanon  which  such  tea  yields. 

13.  A  few  months  ago,  a  brownish  powder  waa,  and  I 
believe  continues  to  b<',  offrrwi  for  sale  under  the  name  of  la 
vfHO  hvntt,  one  quarter  of  a  »poo»ful  of  whith  is  d<-scribed  as 
having  the  wonderful  projierty  of  giving  to  two  tea-spoonfuls 

I     of  tea,  the  strei^lh    of  four,   wiili   an    inprored  Jtaeonr, 
L    bemdeaproducii^BMviDgof  75  pes  ceia.\ 
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H.  /.n  venolirno  Iim  been  rvprMeot«d  m  bddg  tbe  leaf  U 
■  IfMi  knd  tlMi  tree  &  climbing  pknt.  well  kuown  in  ihe  «aM 
under  tli«  nnioc  of  /^km,  which  i*  dmrlj  n  laucli  lea 
|irv(t/,  and,  conavtjucnll^,  a  mucli  le>»  uUtaltU  mune  llita 

Id.  But  bj  wli»t(-Ti'r  nftm«  cnlli^d,  ta  vrHobmo  is  ncilbor 
plant  Qor  ]**(.  but  nmpl/  n  mixlun.'  of  n  vcrjr  hdmII  poclMi 
uf  tca-pQwdvr  (broltun  ii>n-leiiv<u),  writfa  nn  cxctfgively  laife 
qiualit^r  (npw-pj^  of  SO  per  cent.)  oT  pulveriacd  uiteclis- 
Cktecliu,  or  terra  jnponico,  ii^  ftii  ulringcnt  vxlracl,  wliicli  if 
eitcnoively  um-i1  \iy  tjinneni  nnd  tlyrn  ax  n  *4ilK>tilulQ  fbr 
g«ll-nul«.  Tlic  cxtrnordinarT  pmpvrliM  of  rmo  4«ii>  lie 
tliprcforc  iiltognDicr  in  the  cantrirnncv  by  which  n  price  Ire 
IT  tax  times  greater  ttian  it*  mtl  valor,  is  ezuvcteil  rrora  the 
l>ockets  of  a  K'eU-atir.fiiUfd  pithlir-  In  fay  opinion  it  ba* 
atiothor  property,  thougli  not  nn  exliwrdinarj  one,  I  ntean 
lltat  of  ipoiling  the  ftavour  or  gi>o<]  tea,  the  Anc  uoiok  cf 
which,  I'or  from  being  improved  hj  llie  recMuniended  addi* 
lion,  io,  oa  the  contTHry.  overconio  and  deatniyed  hj  th« 
iiweetish'iwtriDgcnt,  and  peculiar  Aavour  ol'  tin-  catechu.  Ta 
nie,  lliGfefure,  the  addition  would  prove  a  d«ar  hxa,  for, 
having  tried  it,  I  could  not  drink  tlie  infViaiMt,  which  waa 
lhu»  rendered  more  rough  Io  llic  tongue.  Iwl  feingtiUi'lj  vapjd 
nnd  Hat,  yet  the  quantity  iDie^l  waa  below  that  puMcribedi 
Am  veno  beno  act#,  ihereibre,  upon  tea  somewhat  ia  tJiv  laBM 
way  na  chicory  does  upon  cofiVte ;  with  this  iinponant  dif- 
ferciMX',  however,  that  coffee  adullt  rHleil,  or  mixed  with 
vtiicory,  atiU  rotainx  a  taate  nf  coffic«  and  ia  driaksMc,  ctm 
Ihough  thuM  adultcntcd  to  a  conriderabU;  exietit;  but  Iha 
aroma  of  tea  being  much  niorc  d<-li(«te  and  Togitlve,  any 
aubvUnco  having  a  peculiar  tn«t«  u  ura  to  predoimnaw,  if 
irmployed  to  luiy  notable  extent. 

16.  Wc  aliould,  liuwerer,  bi-  grateful,  to  a  eertaia  exicao, 

Ii>  (he  invrnlor  for  idling    hiH   vrno  tma  cHiididiy.  though 

under  catching  term*,  a«  a  tea -ado  Iterating  aubaianci-,  wbicb 

^taa/  or  laay  iMi  be  ytuclituKid  •,  and  w«  muat  hope  that  it  wQl 
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not  CTnae  into  t-ithcr  general  or  p«rtinl  ii«e  in  the  (croti^r'* 
shop,  raulj  mixeil  with  thin  tc*  thftt  he  r«tail9,  ns  is  di>ne  with 
chicorj-  anil  coffar. ;  though,  I  am  sorry  to  My,  n  cample  of 
tM  soJiJ  hy  a  groci-r  hiu  iilr<;nily  come  into  my  hands  which 
w*a  undoubtedly  sprinldcd  with  veno  bmo  or  eatechu. 


TERRA  JAPONICA.— Sec  C>ifteAt>. 


TIN. 

1.  MelnlliL*  tin  is  aulid,  mutltwble,  of  a  white  colour  vrry 
ttuefa  meiDbliuK  ibnt  or  tiilver,  but  with  a  «%ht  tint  of 
yellow,  mod  is  nut  seniihly  itllered  by  cxpiKiure  tu  tlie  kir  ;  it 
cfnils  a  {leciiliiir  rTockling  noise  wlicn  bent,  the  intensity  of 
which,  however,  ia  ennsiiicrnbly  ilimiiit.iheil  wlieii  nlliiyeil  with 
other  mi-tnlt.  It  cxlintcs  u  pn-iiliur  mvtalliu  odmii-  when 
rubbed,  and  loelis  nt  442*  Fafar. ;  its  Rpeeilie  gravity  varies 
trom  l.'Zi)  t»  7.6,  and  \a  tint  augmented  by  Iminniej^ng.  I'he 
be«l  kind  of  tin  i*  known  in  romincri't-  under  the  nfini'- of 
^rain-tin:  thut  ealiril  hlock-lin  '\i  le'u<  pure.  Tin  ia  not. 
volniiliitiible  by  heal.  It  w  inso1ubi<-  in  nitric  udd,  by  wbieh, 
liowcrcr,  it  i*  converted  into  peroxytie  of  tin,  but  it  i*  rvodily 
di»)M>lved  by  hyilrocliloric  acid- 

2.  Comutercial  tin  in  ol^eii  contaminated  by  several  luoiaU 
with  which  it  is  accid«DtHlly  or  purposely  mixed,  but  which 
render  it  luifll  for  various  purposes ;  hence  the  iiuporlancr  of 
a.icerlaiiiing  whether  it  ia  pure  or  impiuw.  Ace(>rdin)(  l» 
Vauquelin,  when  tin  had  a  bluish  or  ^reyiiih  tinge,  it  is 
0  sign  of  tlie  presence  ofrop/ier.  leari,  iron,  or  antiaumif. 

3.  The  best  wiiy  of  unci-rluininK  the  purity  of  rin 
is  by  ttiking,  fur  oxamjiley  about  1,000  grains  of  the  tin 
under  examination,  mellii^  them  iu  an  iron-lnUle,  aixl 
wlien  Rieltud,  pouring  il  cai-efiilty  either  into  another 
large  iron-lmlhs  or  in  a  porcLdaiti-eap^ute,  tilling  it  gently 
OB  one  side  before    the    uietal    Vtu   cwA«A,  w   wtet  v> 
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oUda  ■  bri|^  Md  pdftc^  MoMk  Ptr&0^  6«e  from  ox}4i 
iif  if  Mrilj  If  AMaaanx  •«&•«</ ihca«ialii«f  apK* 
Isdjr  vUti  coImt,  ftw  froa  ifMU  or  vriaklce.  it  i«  a  vp 
iT  pniifi  bol  m  tte  eaabarr  cmc,  v  if  ii  Im»  «  UoMi, « 
gr^rUKor  leaflw lMig% pwwlJBB  maorXctmiiirt  mi^Mifm 
ibM  the  above  nattb  Mqr  In  pfCMBt. 

4.  U,  boweror,  b^'  ffwraring  tbe  awlted  piece  with  MMtbcr 
mmflt  of  tin  known  to  b«  jm%  h  b  b«dcr  Md  wbiter  UtM 
it  tboruM  bc>  tbe  pieiencie  of  aneaic  ia  probable  Afaaii* 
nonaiiloiBblT  banfefia  tin. 

5.  Pure  tin  what  beat  pradncoi  ooe  finite  and  atraag 
crackling  ncue ;  bat  if  importv  tb«  crackliag  notxc  u  fe«UiV 
awl  givM  tiI■^  iilm  of  ■  tearing  mnm,  more  |woloMgii|  ibaa 
wbca  tbe  neul  is  pen.  When  thin  takee  |)latt,  the  praaeeea 
of  lead  or  aCtofftr  mvf  br  infrmMl. 

6.  If  a  piece  of  tin,  being  bmt  frrnl  tirom  baplcwani  aad 
forwiiHii.  Srat  bMOtnca  elongaW  Mtm  it  bmkf ;  aoi)  if  the 
I'rafttuK  19  in  pointi,  and  hit*  ■  licnd-wliilr  coloar  ami  looki 
M)A,  the  tin  is  porv,  W)m>d  Iratl.  eopptr,  or  irmt  an  pre- 
MHt,  tikc  tin  i»  laofv  brittle,  and  (he  fracture  t*  graanlar  anil 

7.  But  one  of  ilie  best  and  «u'i<>«t  methods  Ea  slinfilj  to 
iDcU  and  ca«t  a  jiortion  of  the  nielal  into  a  flat  disc,  a*  we 
■aid  lieforc.  If  the  metal  la  pure,  the  surface  of  Ihn  diac  ia 
hlphlr  polidheil  and  perfecUy  while. 

8.  Tim  rpocilic'  graritj  of  the  tin  ifl  abo  a  »i{;n  of  lu 
purity !  for,  an  pure  tin  ■■  lighter  than  the  metnlii  with  wkidi 
it  may  he  flUoyed,  tin  ipeciflc  pmrity  will,  of  coaror^  be  tn 
iniioh  tli«  gn'Atrr  in  (iroportioD  to  the  qaaniity  of  th«  i 

•I.  'I'bc  tiaturv  of  the  (brctgn  tnetab  hr  wbich  tin  I 
tamlnatod,  may  be  ili'ie«ivd  bjr  diiuolTin|;  a  portion 
iwni|ila  in  dihito  liyilrocbloric  add.      if  brown  flBkca(ar~ 
bUuk  pontler)  aro  dqiomtnl.  they  are  owing  to  the  preaence 
«f  anMnle. 

\n.   If  a  poninn  oftiM'  tin,  being  ilissolTml  In  aqua  i^gta, 
■nd  (bP  folaliod  fiUer«d  anA  4!\\<i\cA  «\\V  -wMAt,  ^mdocea  a 
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llate  (pruseian  blue),  when  tested  with  solution  of 
vrel  of  potaseium,  iron  u  preaeot. 

11.  If  tbe  precipitate  proiluc^d  by  tliat  re-agent  is  puT}>lc, 
ttqtper  and  iron  are  present;  in  vrWU  case  a  Iwr  of  inn 
plunged  lu  the  nilrii:  H<:i<l  nolutiuu  ur  tUe  tin,  will  reedT«  n 
ooaling  of  cupiwr.  if  that  metal  be  prewint. 

12.  If  a  *olutitm  uf  tmlpbHte  of  noda  prottuRcK  a  whit«  pre- 
cipitate, lead  i>  pKflCnt. 

13.  The  amount  of  these  impiiritiui  may  be  detcrmiiKid  at 
folluwii : — 

14.  Take  nbout  l,00()griuiis  of  the  Munplc,  fir»t  rednocd 
into  Hoatl  liil!<  or  grnnulntcd  (wliich  >»  4;iuiily  done  by  melting 
the  tin  nnd  triturating  it  in  a  mortftr  n-hilut  cooling),  and 
diwolvc  ihcm  in  about  a  pint  of  dilute  hjdroehloric  aeji); 
the  addition  of  a  few  drops  of  dilnle  nitric  acid,  from  time  ta 
lime,  accelerates  tli«  solution  of  the  tin.  If  the  metal  con- 
Uins  arsenic,  «  reaiduum,  insoluble  in  hydrochloric  acid,  will 
be  left,  which  in  arsenic  almost  in  a.  pure  atate,  and  whi^li 
may  be  reeuKoixed  as  nuch  by  the  aliaceous  odour  which  it 
erolrea  when  tlirown  upon  Ignited  coala.  It  Is  neeennry  to 
employ  oaly  a  dilate  acid  In  order  that  the  metal  may  diaml^-e 
slowly,  for  otherwine  no  aracnie  would  be  deposited,  for  it 
would  be  converted  into  srsenurcttcd  hydrogen,  which,  how- 
ever, may  be  reeo^pilied  as  such  by  Marah's  apparatus. 

15.  Tli«  <)uaiilily  of  lead,  of  et^pfr,  ur  of  (nm,  may  l>e 
cdlimated  by  treating  one  liundred  grains  of  the  tample  with 
boiling  nitric  aciil,  which  will  dissolve  these  metali,  and  leave 
tltc  tin  in  the  state  of  peroxyde  of  tin  (mrta»tannk  a«dd 
Sn,  0,n  10  HO,  or  after  being  exposed  for  xorae  time  to  a 
tvmperaturo  »f  212  Fahr.  So,  0,o  5  HO).  The  bent  way  ■■ 
to  cvi^rntc  the  nitric  acid  solution  with  the  undtsMlvcd 
pcroxydc  of  tin,  until  the  exccMi  of  nitric  acid  !s  montly 
volatilix«d,  water  is  then  added,  ibe  peroxyde  uf  tin  i* 
collected  on  a  filter,  wa*hed,  ijtnited,  and  weighed  ;  ntch 
gmiu  of  peroxyde  of  tin  thus  obtained  ctMitoins  0.78616  of 
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tin.     Tlie  iom,  or  ilil^Tean,  iadimes,  of  ooone^  th«  albs 
nwula  wilU  which  lh«  tin  wms  aUojred. 

16.  If  tlw  operator  Dow  wishes  to  H«ertain  the  Tvuptxott 
imiportiDa  of  th«M  taniga  taeula,  be  abMild  pntxei  u 
fbOowa:— 

17.  Tli«  liquor  whiob  w«  Utetvd  from  lb«  pcroxjde  of 
l(n  ihontd  be  tnaUd  bj  dilute  lulpliuric  •dd,  or  by  m  aola- 
tjon  of  Hilpliaie  of  tod*  :  if  this  |>rulucei«  *  while  prMtpjIatcv 
U  is  Mutphate  of  lead  :  llus  pmripdlKte  sfaonM  be  coIWied  on 
■  niter,  waalied,  and  tli«ii  ignited  in  •  crucible  and  (re^bed  i 
100  gnuiia  of  Hulplmte  of  ]vmi  conuln  73.68  of  oxytk  «f 
lead,  and,  coaMqu«ntlj-,  68.41  of  metmUie  lead  i  «r  each  gnia 
of  sulphate  of  lead  oonlaiiu  U.682H7  of  lead. 

18-  AtUx  having  eliminiiKMl  iLv  Lead  in  the  stale  of 
au1]>li«te  of  load,  as  we  jni>t  caid,  and  if  ofily  iron  is  prrwent, 
it  Day  be  iklerminrd  as  pcroz/do  of  iron  b;  meaus  of  caostic 
ammonia )  bul  if  copper  be  pn»enl  ni  the  aame  lime,  nmiaooit 
is  hnnlly  tile  proper  re-ttgent  for  sefiaratiii);  these  two  metalt 
from  •-M'li  otbcf,  because,  altfaoi^b  protvsyde  of  MpfKT  it 
vcrjr  soluble  iu  animooin,  y«t  the  iron  pfvd]ni«t«d  by  that 
n-ogrot  in  such  a  esse  always  ivrUios  a  somewhst  raasider- 
able  (jiianlity  of  ox}d<^  of  c<ip|>cr.  which  cannot  be  «tiniina(cd 
or  n-diMolved  by  any  oxct«s  of  niumonia.  Ji  b  tb^vvtocr 
lipttcr  (prorided  no  olbtu-  oxydes  which  con  be  preci|Mlaled 
by  «u1i>hur«lt«d  hydrogen  from  an  ncid  solution  aiv  prvscnt) 
lo  piiAM  n  atri'niD  of  thai  gss  Mowly  through  iIm>  fllimvd  acid 
liijuur  until  it  smells  strongly  of  thn  gas.*  I'ho  black  prrcipj- 
late  produced  is  sulphurct  of  oopptT,  and  must  be  npidly 
collected  on  a  filter,  nod  washed  without  inlvrmptina  willi 
water  contuning  a  litik  ■iilphurcitcil  hydrogen.  AAer 
wnshing  Die  prrcipilatnl  xutphurot  of  copper,  it  sitould  hf 
tlriwl,  si'jmratcd  froui  (lie  6l(i:r  as  ckanlj  as  po&>ibli',  and 
|nit  Into  a  lluk.  The  tiltvr,  which  it.'talus  a  little  Milphurtrl 
of  eupper,  nuft  noir  be  humi  upon  the  cover  of  a  cniriUe, 
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and  the  ashes  are  ndded  to  the  itutpliur«t  in  the  flask.  Nilric 
acid,  ur  aqua  rpgin,  i*  tia-n  poured  upon  tbe  wliole,  vhich  in 
left  (u  digi^st  thtrein  until  the  sulphur  liberati^tl  lias  ft(;r|uir(^I 
■  purr  yiUow  colour.  The  sulphur  is  ^eparatotl  by  ClltriiiK, 
and  tliR  copper  is  precipitated  by  pourinj;  n  sulution  of 
potash  into  the  filtered  li<|U(ir  as  loii);  w*  a  pre<-ipitnt<:  i.* 
produced.  The  whole  is  Iht^ii  boiled  ;  ibi?  peruxyde  uf  ('op;H:r 
thus  produced  is  <tolloctt.-d  on  a  tiltc-r,  wii:<1ip<1  with  hot 
water,  i|>niied  with  thti  filter  in  u  pliitiiium  cruuible,  and 
wdgh«d  as  soou  ad  cold  in  the  cruciblo,  which  shiiulil  be  kept 
earefuUy  covuri'd,  as,  otherwise,  the  protoxydc  of  cop]>er 
would  ahuorb  moisture  which  would  thits  increase  the  weight. 
Each  gniD  of  protoxjrde  of  copper  contains  0.79826  of 
copper. 

19.  Tin  may  be  obtaini-d  la  th«  pure  state  by  dissohinf 
commercial  tin  in  hydnichlorii:  acid,  .10  u»  lo  obtain  a  con- 
oentraied  solution,  and  when  the  solution  has  eooled.  water  is 
lo  be  can-fully  poun^d  ii|>on  it,  io  that  tlic  water  luay  furiti  a 
distinct  Iny^rr  nlmvc  th(^  tin  solution.  A  blade  uf  tin  in  ilirn 
pinnged  through  the  li<iuar  down  lo  the;  bottom,  and  in  tlie 
course  of  a  few  hours  the  blade  become*  covered  with 
exoeedingly  fine  crystals  of  tin.  This  rc-aelion  i»  ilii«  to  ihe 
slight  electric  current  produced  by  the  iointcnrion  of  the  tin 
through  the  two  layers  of  chloride  and  of  water,  which 
current  b  ^tiitllcient  to  determine  llio  precipitation  of  the  tin. 

20.  The  <|uantily  of  arsenic  which  is  conlun«d  in  ordinary 
tin  doe«  not  amount  fteiierully  lo  more  than  iJgtfa  part,  and 
the  tin  of  Alalaeea  aiul  of  Banca  do  not  contain  appreciablo 
<|unntities  of  thin  poinunuus  metal. 

21.  IVwIercT*  gcotriiUy  alloy  tlieir  tin  with  a  Utile  anii- 
njony  in  order  to  render  the  metal  hurder  ;  ihe  analysis  of  such 
an  alloy  may  be  made  a*  descrilied  in  the  article  on  AntimoMti, 
to  which  the  render  is  n'fprrrd. 

22.  The  nativt  oryde  of  tin,  or  pyramidal  tinitrf,  is  the 
l>rinctpal  ore  of  tin ;  it  consi»ts  of  perosydc  of  tin  mixird 
with  small  quantities  of  iron  and  of  manganeM  ;   it  i> 
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•IniM  that  it  it  in»olublo  ta  uid«,  and  it  nseinbltt*,  ia  tiM 
oaae,  the  ArtiAeMl  pcfoxjnie  of  tin  tfter  igniiton. 

29.  la  order  lo  detennim:  the  qnuitiij  of  Ibrrign  Mh- 
jtMCew  doDtuiMid  ID  Uw  ore,  it  (the  ore)  BhouM  be  &mIt 
^wriBed,  Icriigile^  nnxod  witli  three  or  Tour  iitnr»  iai 
wet^  of  nartiOBite  of  potwli  or  of  soda,  ind  fuacd.  AAar 
ftuion,  tlie  peroxjrde  of  tin  msjr  be  diaaolTed  in  bjdrocblacis 
add.  Bud  the  aoIuiMO  bdtig  ovaporated,  in  onl«r  lo  tucpcl  iW 
exoraw  of  aeid,  i*  iheo  iUIut«l  with  a  aulBciiuit  qiuuiliij  tl 
water  oud  filtvrtd ;  Hulplmrvticd  hj-drogen  ia  pasaed  ihroogh 
the  liquor  nnlil  il  HDrlU  iiinMigtjr  of  Ibc  fi»*,  which  wO]  pr^ 
dpitate  the  tin  in  the  *  tale  of  KuljihtuH  of  tin.*  Tho  pradpi* 
taled  wlphuret  of  tin  i«  then  aoioewhat  dried,  put  into  aa 
opeo  platio  urn -crucible,  and  gnuivmUy  moated  ther^o,  aadl 
h  eeaaca  to  emjlvo  any  odour  of  aolpburow  acid  (buraEng 
n(]|iliur),  lU«  Ii«al  may  then  be  increaKd  tn  a  pood  red. 
That  which  Rtiuiio»  in  the  cruciblo  la  peruxvilc  of  tin,  which 
ahould  be  white,  il  ia  then  wdghcd.  A  aautll  pieca  of 
oarfeonate  of  aaiaiooia  »hoatd  be  placed  opoo  the  pcrozjdc  of 
tin  ia  the  pfauinum-crudl>K  aiid  tlm  whole  a^n  atroaglj 
ignited.  This  raust  Im.  repeated  ni  loojc  as  a  loaa  of  weight 
••  olMerved.  Tie  carfaonalf  of  ammonia  i»  enipkvjpcd  tot  iW 
pojpoee  of  expeUing  the  Wt  trace*  of  tulphuric  acid,  pro- 
daeed  bjr  the  roaating,  which  the  perozTdo  of  tin  adght 
letaift. 

24.  If  tlie  operator  wisImb  lo  laolatc  tlie  iron,  and  to  deW- 
niae  ita  qaantily,  ihe  filtrml  liquor  aImuM  be  healed  aalO 
all  odoor  of  aolphurcilird  hydrogen  has  vaiiiA)i«d ;  ataue  mtria 
acid  Ls  then  added,  and  ll>c  liquor  la  boiled,  in  order 
oxjdiae  the  iron.  wUch  naj  then  be  invcipitated  bv  j 
o^lceled  00  a  fliirr,  watlnrd,  dHcd,  iKiiilnl,  and 
Each  KTain  of  perosr*^  of  iron  contain*  O.G^SSO  grain  of 
metallie  irwi.  

TINKAL.— See  Omu. 
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TRRHILION. 
TOMBAC— See   Gtnnan  Silver. 
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TURNBULL'S  BLUE.— See  Pnutian  Bin*. 


TUTENAG.— See  German  Siher. 


VERDEGBm— See  Acttau  af  Copper. 


VERDITEB.— See   AntaU  of  G^>pcr. 


VEKMILION. 
CINNABAR.    SULPHURBT  OF  MERCURY. 

1.  Ciniuihar  uid  TermiUon  are  tbe  same  subalance,  thai  i«, 
m  oombiiuttton  of  sulphur  an<l  of  int>rcury.  Cinnabar  is  in 
lumps  or  amorphoua  tnamcs  of  variable  iit^,  of  a  reddtth- 
purplc  colour,  am)  <'on«i«liiig  of  an  afglom(^ralicn  of  ii«edle% 
ptraltd  to  each  other,  'llic  epeciHc  graTity  of  cinnabar  is 
10.218.  When  cinnabar  id  pulverised  it  forma  Uie  b^'auliful 
red  pigment  called  vcnuilioin. 

3.  Vermilion  ia  oft«:n  frauduknilj  mixed  with  rtd  Uad, 
perweyde  of  iron,  briek-dusl,  and  with  mlphurtl  of  artrnu,: 

3.  The  pn?!ieii(-tr  of  rni  lead,  pfraxt/iie  of  iron,  and  of  hritk' 
dittt  in  i.-iuilj'  detvcttrd,  btTjiu.iu  vfnnilion  being  TolMiliutblc 
bj  heut,  it  Ih  nu<ri<iieot  to  pour  a  Mnnll  portion  of  the  veraii* 
lion  under  examination  into  a  well-scoured  iron-spoon,  and  lu 
beat  it  i  the  vermilion  fioon  cvaporalei,  whilett  tli«  rctl  Icwl, 
brick-duBt,  and  peroxide  of  irou,  not  being  volatile,  are  left 
behinii  The  dilference  of  wclglit,  before  and  after  iht-  ex- 
periment, indicateii  at  once  the  amount  of  fVaud. 

4.  If  tulpkuret  ofartmie  U  preoent.  !t  maj  be  detected  by 
throvring  a  little  of  the  vermilion  under  rxnmlnation  upon 
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ignited  dun-pal,  when  ihc  cliaractrristic  odour  of  gvik, 
•BdicMing  Br»efiic,  b«Moi«a  peiwpiibfc.  Tbe  odour  of  gw- 
lic  b  dordoped  better,  by  DiixiDg  a  little  of  the  venntliea 
*riili  carboiuiie  of  soda,  and  heating  %he  mixture  br/on  ■ 
b1ow-pip«  upoti  duuvoal.  Tbe  pr««eiK«  of  «nl]>hai«t 
•rscnic  mny  also  be  detivied  bj  boiling  a  potlion  of  tb«  vi 
mUion  in  caiiiitic  potaab  and  filierinf;.  su[wi>ai  urn  ting  (be 
filtrate  witb  uiiric  acid,  and  tlivn  jMusinji  u  siavr  rurrml 
wIphiirrettMl  hjdrc^en  Ibrougb  the  (olulion,  whieb 
pncipttate  the  anienic  in  tbe  utalc  of  f  dlow  sulpbaret 
anenic. 

5.  After  having  aMertatocd  ibc  pretence  of  arKtiir,  •» 
above  aaiil,  its  (jiiRntitj  majr  be  iklennined  in  the  faUowing 
■nuuier  : — Take  a  giron  weight  of  the  vermilion  in  vcrv  fine 
powder,  put  it  into  a  Hnck,  and  in-nt  it  therein  with  aqua-n^ia 
imtil  the  aulpliur,  which  separates  !■*•  ngglomcrsted  into /id- 
low  lumps,  of  a  perfect  jrellow  ootoar ;  fiT»h  portioaa  of  aqiM 
ngia  iMnng  added  from  time  lo  limr  in  order  to  intmrr  cam- 
plctfl  deeomposilion.  TIm<  solulion  i»  (illervd  aoil  «nperMlu- 
rtited  with  ammonia  ;  an  exeeu  of  li}rdroeulpbuivl  of  amtito* 
nia  lA  then  adde't.  the  fla-tk  it  loose!;-  corked  upi,  and  tin 
wliolu  n  left  Id  digtvi  ill  n  warm  jtlooe  for  ten  or  twelvt 
hoars.  Thr  flank  i#  allowed  lo  rool,  and  wbeo  quite  coll 
the  in»oIubl«  flulphurril  of  mercury  mav  be  ie|wmled  bv  fil* 
I  -ring.  Thr  flUratc,  which  oonlain*  tl»c  Kulphuret  of  arwBte^ 
■houhl  be  diluli-d  with  a  lorgr  (|uiinlilj  of  water,  acjdHM 
witb  a  little  hj'drochloric  or  acetic  acid,  until  it  is  •ligfitlf 
acid,  and  ibo  whole  i»  1«A  to  digi^t  at  a  genlle  hefti,  until  all 
otionr  of  8ulphur<'lt<-d  hydn^n  hnii  di*apt)ear«d.  The  (iil- 
pburet  of  ancnic  which  wa*  heJd  in  *olution  will  then 
hare  oompletelj  procipitstcd,  it  should  therefore  be  GoUeetod 
SB  a  oounterpoisod  ffller  Hid  weigbcd.     It  if  ntfcoMUy,  bow 

r,  forieeuralep«rpoaM,lo«u]]raethefu1phuretafunak 
iburi  obtained,  bt^MUM.'  il  li  mixed  with  sulphur,  from  Uie  de- 
tio4i  of  the  hj-droMulphuret  of  anuoonia  by  the  kM 
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6,  The  prMenee  ol'  rt4  ted  may  In?  idenUfied  by  boiling  a 
portion  of  tb<!  v«rin:tion  in  ncclic  ocii),  w>iicli  iirill  diMolve 
ibe  Icatl,  nnd  if  on  poasiii;^  o  curn-iil  of  .tulpbiirelted  bjdrogm 
tbronKli  n  portion  of  lh«  fiUi-red  itululiun,  a  bluck  precipiMtfl 
uf  sulphnrfl  nf  Itrad  la  vbtaiIlt^d,  or  if,  in  ti^nlinx  aiHilb*r  iwr- 
liou  of  the  liltered  sulutiou  wilb  iodide  of  potftssiuin,  a  yellow 
precipitKle  is  obtained,  it  is  ft  aign  of  ibe  presence  of  lead> 

7.  In  ordiT  [o  dttf  nnine  Ibe  ^uaulily  of  ihc  ivd  lead,  the 
black  pi-e<:i[)itule  of  pulpburet  of  lead  produce-"!  in  llie  acetic 
■eid-wlulion,  us  above  mviitioned,  in  trtntt^d  with  the  lUler 
by  hydros Iiluric  iirid,  ivtiicli  ]imiiucM  a  diiu'njingf'iii'nt  nf 
■ulphurett^d  liydriigrn-  Nitric  acid  i>  then  iiddi^il,  ami  t]i« 
wboUt  is  evapnruti-d  to  ilrynUM  %  «uiphuric  acid  is  now  poured 
witli  care  ou  tbc  dry  niaM,  tbe  excels  of  sulphuric  acid  n 
eliminated  by  beat,  and  the  remaining  sulphate  of  lead  U 
wi-iglied.     122  grains  of  Mulpbale  of  lead  =  104  of  lead,  or 


3't't  graius  of  red  lead. 


VINEGAR. 


ACETIC  ACIP,     PYROLIGNOUS  ACID. 


I.  Vinegar  is  the  name  giyen  to  dilate  acetic  add,  tbe 
Mrength,  llavour,  and  eompa»iliou  of  which  Tariea  according 
to  tli«  wurcttf  from  which  it  baa  been  produced.  The  beat 
TiDcgari*  that  which  in  obtained  fi-um  wine,  by  exposing  tl  to 
the  action  of  Ilic  air,  at  n  pruper  leuiptTului^.  In  (his  coun- 
try vinegar  i:i  madfl  froiu  beer,  or  fnim  a  mir/  prepared  for  the 
purpoeie,  but  cider,  perry,  and  a  great  number  of  alcholic  or 
saccharine  li(|uor»  cnn  be  converted  into  vinegar.  134  pOTla 
of  lugnr,  80  parts  of  yeast,  and  868  parts  of  water,  expotted 
to  tbc  air  lor  about  a  month,  yield  vinegar  of  a  good  ifua- 
lity.  Vinegar  is  extensively  mnnufacturcd  also  froui  the 
dwtructivo  distillation  of  wood,  and  is  known  under  the 
.tMine  of  pyroUgiious  acid. 


W  njtcaAS. 

3.  Part  BccUc  Bcid  U  ioU4  up  lo  k  lanpcniure  of  $TJi 
Palir.  At  llial  lrnip«raltir«  il  nielu  into  ■  colovria*  Uvvl 
of  *|ieciOc  gravil;  1.063  ;  it  lau  >  poeoliu-  chanctcritfk 
gAomt,  and  i>  ueomnive  u  tlie  nuMt  poirerfgl  miiM^daeilft 
Arvtlfl  tdi)  b  Kiliibl«  in  vUvr  in  aU  propurtiona  :  it  boik  M 
340°  t'ahr.  i  Ita  vupour  ia  ioflamoisblei  himI  bums  with  « 
blur  ilniiic.  'I'hi'  ilvnsitj  of  acetic  acid  ia  nugtneaUd  by 
tliluiinic  il  "ith  wat<M'.  Acetic  Ki<i.  which  GonUina  onljr  m 
oqtiivalMit  of  water,  haa  t  denaitjr  of  1.063 ;  b;  diluting  il 
wltb  about  30  pvr  cwnl.  of  water,  its  deasity  booomea  I.07& 
wbkb  I*  it*  oiaximuio  ^rarilj  ;  if  diluted  witb  more  mltr, 
ita  tiMvillo  graviljr  ia  tfae  nme  aa  wlien  it  contains  ttulj  cm 
eituiraloBi  of  walcr,  sa  abown  in  th«  following  tmUc  hy  M- 
MoUamti 
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5.  Wc  hare  shown  befora  (hat  the  ileoi'tly  o(  tht  tdd 
cannot  mitc  to  indicnto  ita  strtngth.  The  onljr  uccunUc 
method  of  determining  Ihv  quantity  of  wai  contninwl  in 
vinegar,  is  by  ascertaining  the  quantity  of  dry  carbonate  of 
soda  or  of  ]>utBsh  which  may  bo  rcqiiirc^d  to  salnrate  iU  For 
this  purpose  dry  carbonate  of  »oda  is  preferable  lo  carbonate 
of  potuih,  bccauM  tlie  latter  ab«orb«  rapidly  tli«  tuoisture 
of  the  air  wkicb  produuiM  an  incroaae,  and  of  couiae  gircB  an 
erronooua  rcaulL 

6.  I'rol'rKor  Soubeiron  «ays  that  100  partM  of  Tinvgar  of 
good  quality  (Pruiich  vhii'giir,  vinnigrr  d'Ortcan*),  are  Mtu- 
nUad  by  10  parts  of  dry  cnrUmulc  of  potunli. 

7.  But  whether  carbonate  of  potn«h  or  of  »f>Hn  are  era- 
jhljjed,  it  is  much  better  lo  use  them  in  solution  nf  a  known 
•inogth  forming  a  tc«t-liqiior.  Siicli  a  tcHl-liquor  may  be 
made  hy  dissolving  ^40  grains  of  dry  carbonate  of  soda  in 
10.000  eraiiis-measure  of  water.  1 ,000  Krain»-n>ea.-iure  ( 100 
alkali  metrical  divisiuns]  of  such  a  liquor  arc  then  taken  and 
poured  gratlually  frum  an  alkaliuieler-lubc  into  a  giren 
measure  (one  fluid  ounoe  for  esauiple)  of  llw  vinegar  under 
examioatiou.  until  ildocid  id  suluraled.  100  divinionii  (1,000 
graine-uieaaure)  of  nueli  a  tent-liquor,  xaturale  cxaeily  51  gn. 
of  pure  aiibydroud  acetic  avid^-one  ounce  of  good  vinegar 
should  require  froin  58  to  60  divisions  (5H0  to  600  grains- 
miMwure)  fur  saturation.  liefon^  adding  tbc  l4«t-ftoliitioii  of 
carUinnle  of  soda,  n  small  qiianiily  of  tincture  of  litmus 
•hould  \k  added  to  the  vinegar  in  order  to  guide  the  operator, 
and  unable  hint  lo  see  when  the  point  of  saturation  is  nearly 
attained,  Tuwanbi  the  end  of  the  experiment  heat  should  tm 
applied  in  in-diT  to  t^xpi-l  the  eni'bonie  acid,  llie  Opciator 
will  perceive  thut,  ox  the  saturation  procooda,  tfae.  odour  of 
vinegar  disappears,  and  is  replaced  by  a  peculiar  sonpy  odour ; 
the  red  colour  of  the  vinegar,  tinged  with  litratit  at  ibe  same 
lime,  is  gradually  changing  into  blue.  The  experimetit 
ia,  in  eveiy  leapeot,  conducted  aa  f«  alkalimetry .—CS«b  M- 
kaiime&y). 
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8.  Wbon  the  exprnmcnt    u  ftttitbed,  tlie  uperalur 
off  the  number  of  diTiiiioiM  einploj'ed,  kuiI  if,  for  uuun; 
S9  divirions  hive  bvcti  rmploynl  (g  wUnrBte  wh:  fluid  uuoM 
of  rin«^Br,  then  it  contuncd  29.58  gralD*  of  pure  uahj 
•ceiicacid. 

9.  The  amnionis  t«»t-liqncir,  recoauBcndcd  by  Dr. 
whiHi  admiU  kIki  of  voiy  great  aocarac;.  niftj  be  reaorted 
for  the  Mine  purpotw.  Tbe  proeesSi  ts  we  alreailj  nid  is 
the  uticle  tm  Aetdiiaetry,  to  wfiicli  th«  reader  in  rettmA 
eoiwbU,  flrrt,  in  pouring  hodip  ni-uind  liiiclut>>  uf  ttlwtw  Into 
the  vinrf^r  tn  be  tistnl,  n>  m  t«  linp«rt  a  f««bl«>re<l  tin^  to 
it,  and  then  tntii^  with  the  lUnmonMntl  sotulion  of  «p.  p'. 
0.9^;  liOOOgrftins-mcMurvof rachBnamiuofuacAliwIulion. 
fiOOMining  exactly  one  <:«iiiirnli>nt  i>f  lunmonia,  nrutreliin, 
OOUMqaentlj,  ooe  oquit-alcflt  orncxtio  ndd,  that  i«,  •'^1  graia* 
«f  the  anhjrdrouSt  or  GO  of  the  monoliT'drated  add.  TIk  mi 
■nuBonia  can  always  be  eanly  kept  at  the  proper  atrengtb  by 
ivo  hydrostatic  glam-beads,  made,  the  one  to  float,  the  otber 
to  sink  in  thu  ammonia  liqnor  of  the  proper  gravity,  as  above 
said.  If,  then,  a  jMrtion  of  such  a  t«st-li4|Uor  of  ammonia  be 
added  10  the  slightly -reddened  Tincgar  until  ihe  rotour  i> 
ni-ulraliB(<d.  the  number  of  graina-meai^nre  enipbvHl  bdag 
mu]6|dii;d  by  Jl  or  60.  will  give  a  product  whtcb  iodical< 
tbe  per  wnttif^  of  either  real  anhydrous  or  Iiydrated  ncid 
the  viiiPK"!'  "pi^ral'^d  u])on. 

10.  It  in  (trident  tlint,  in  tlx-  above  acidimetrtenl  p: 
account  must  he  taken  of  any  mineral  acid  whioh  may  lia' 
boen,  and  in  ^<-ncnilly  added  to  viix'gnr,  and  ibe  preMoii 
and  amount  of  wbieb  munt,  of  coarMr-,  Iv  determined. 


Driretion  o^  Sulpitthe  Acid  in  Vinttfar. 


11.  llie  pn-MUOc  of  sulphuric  add  may  be  tu.iily  detet.'l 
and  its  amount  dtftennined  in  vin<-gar,  in  various  ways  : — 

12.  !■■.   If  the  (]uantiiy  of  talphuric  acid  present  in 
vinegar  exceed  two  per  cent,  it  nay  be  detected  by  dipping! 
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(ilvan  qiiill  in  ibc  riDi-gar.  and  writing  with  it  apon  n  «lii-rt 
of  wliit«!  pa{wr.  If  Ihe  paper  be  now  strongly  wann^i]  bcfon- 
the  Sn,  the  writing  Inced  n'ith  the  vitM-gar  will  brromr 
visible  bwauM  tho  paper  will  be  chared  by  the  ^iilpliiiric 
«ctd. 

13.  2nd.  If  a  portion  of  tbe  vinegar  bi.'ing  evaporated  in  a 
porcelain  or  platinum  capsule,  leaveft  a  residuum  wbicli  be- 
comee  charred  and  black,  evolving,  noreover,  towards  the 
end,  that  in  as  Ilie  evaporation  draws  towards  a  close,  thick, 
xuffui-aiiiig  fuiTXfa.  nulphuric  acid  U  present,  the  fiimcs  being 
due  to  its  v(i|atiliztitiou.  When  vinegur  contains  no  sulphuric 
ociil,  tilt  fiunuM  tvijived  saitll  of  viiiogar  only,  mud  tbe  evapo- 
mtion  leaves  a  bTowni»h  or  brown  extract,  which  iixf  not 
bocomc  charred. 

14. 3rd.  The  prewncc  of  sulphuric  acid  may  also  be  delected 
as  foUowa: — Dissolve  one  pail  of  nugur  in  30  parts  of  water, 
dip  a  small  porcelain  eapsule  Into  the  solution,  and  expose  h 
to  a  Bleaui-heut ;  if  a  di'op  of  the  viuegar  containing  sulphuric 
acid  is  dfoppi^d  into  tliu  capsule,  tlit;  sugar  will  be  cliarred. 
and  a  spot  uf  uu  interis«  black  eulour  will  be  pruUuued  at  llit? 
point  where  the  viiiejpir  wtt.«  put,  Thb  effect  takes  place 
even  iihtni  us  little  as  ime  part  f>f  sulpliiirR-  ucid  is  present  in 
300  parts  of  vinegar.  If  the  projiortiwi  of  nulphuric  acid  b 
loM,  a  greeni.ih  spot  will  nppc^r,  even  when  an  little  as  a^lb 
of  :>iilphtiric  ncid  i.i  pnui'nt. 

16.  Tliei>i;  mclboda  offer,  thiTcfore,  a  n.iuly  and  cjuiy  mcnnji 
of  dcti-eling  the  prescnci-  of  free  wilphuric  acid  :  but,  in  order 
to  determine  its  quantity,  another  method  must  be  re«irled 
to,  for  which  purpose  a  Mtli  of  barium,  and,  preferably,  solu- 
tion of  chloride  of  barium  is  employed.  Yet,  it  is  neceiwary 
10  bear  in  mind,  that  the  barytic  salts  proHiioe  a  pm-.ipitate, 
not  only  with  fVee  sulphuric  acid,  but  likowtac  with  llie 
•dtutiinia  of  the  sulphates.  Now,  on  tlie  one  hand,  geniuiia 
vineicnr  always  contains,  naturally,  a  small  quantity  of  aoluble 
sulpliatea :  but,  moreover,  the  English  vinegar,  taade  from 
mall,  alwaya  contains  a  certain  proportion  of  vulphuriv  a«id, 


h 
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Ibough  tlui  rjuantity  nrliicli  wm  legilly  aUuwod  is  oflen  auoA 
execedcd.  Tbo  i]uiuitity  of  sulphuric  acid  Bllowed  Is  ,4 
of  Uh)  w«i|[ht  of  ibe  riiKgnr. 

16.  Tlic  best  way  of  <leU>rmuung  llie  qu&aiity  of  tbe  mt- 
phuric  iuu<l  contained  in  viougar,  ootui«la  in  taking  a  knowt 
(juantity  of  the  vinegar  under  eaaminrtioB,  aght  fluMlouncoh 
for  example,  and  cvaiioratiag  it  in  a  uKatn,  or  wat«r-bath,  to 
about  ODC-cightb  of  ii^  hulk,  ulluwing  the  capiiulc  lo  cuol,  awl 
adding  five  or  nx  timm  iIk  bulk  of  alcohol,  the  wbolt 
being  vroll  Rtirrcd  with  n  glow  rod.  The  lK|uor  aluwU 
then  be  filti^rctl,  in  order  to  ■■.'psratr  tlic  iomlable  sulpbalti. 
and  tioluti<iti  of  chloride  of  barium  being  then  a<ldud  to  ibe 
lillcri.'d  liquor,  a  prt'cipitatu  of  sulphate  of  baryta  will  be  pro- 
duced, if  sulphuric  acid  is  present.  The  precipitated  uilphau 
<if  baryta  should  he  dreuched  with  nitiic  acid,  filiertd, 
washed,  dried,  slightly  ignited,  ami  weighed.  11"  gr.  nf 
au]pIutto  of  baryta  reproaeut  40  of  auliydroaB  sul]>huric  mdAi 
or,  each  grain  of  Hulphatc  of  baryta  oontainii  0.34372  of  nt- 
phuric  acid. 

17<  For  less  accurate  purpow*  the  operator  may  dt«|)eaM 
witli  evaporating  the  vinegar,  and  treating  it  with  aloobol, 
and  inuy  ut  unce  cAtiuiale  the  Kulpbaric  acid,  by  pouring 
chbridc  of  bnrium  in  n  known  quantity  of  the  vinegar  until 
a  pre^pitate  cea««s  to  be  produced.  The  precipitate  i>  ihcS 
treated  a*  nhorc  said. 


Dtt&etioM  and  ettimation  of  hgdroehiofie  aeid  in  vinegar. 

18.  Tlie  presence  of  hydrochloric  acid  in  viaegtr  if 
gciMirally  detected  hy  pouring  inuDcdialely  into  it  a  aolutiM  <f 
nitrate  of  silver,  which,  in  tliat  caM),  will  form  a  wlUte  pre- 
«i|ntatG  of  chloride  of  ftili'cr  inMluMe  in  nitric  acid.  Con- 
•Uvring,  however,  that  viiicgnr  naliiiully  ooiit«ias  a  small 
4|uaiitily  of  wrtubto  chloridoe,  it  is  better  lo  introduce  aboat 
10,000  groini-mcasure  of  the  Tinegar  under  t^xami nation  into 

tubulated  retort,  ^roit<kd  w\U\  «  waA-ifx^  kept  oool  hy  a 
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mt  towel,  in  order  to  condcnao  tho  liquor  wtiich  distild  over- 
Kor  this  purpuee  a  Lkbig  glass-tube  GOndeoaer  ti  mu«b 
more  haiiilj.  The  portion  of  vinegnr  wLich  ilistilH  oyer  nwy 
now  be  tested  wllh  aolution  of  nitrate  of  3jl»i?r,  wliioli  iwo- 
iaeea  a  wliile  predpiMte  of  chloride  of  tilxcr,  if  ilic  viii>^ar 
bsTe  be«D  iilulteratcd  with  hydrochloric  aciil.  In  that  oisc 
the  precipitnti^d  cUtoridt  of  silver  moHt  be  collttcttsl  «n  ii 
filter,  wnshtd  with  water,  acidified  with  pun?  nitric  kcid,  nnd 
then  with  distilled  wmtiav  tSlcr  which  it  i.*  drii-d,  carefully 
Igfaited,  and  weighed.  144  gruinit  of  cliloride  of  silver  cor> 
raapond  to  37  grunn  of  hydmchlorie  ikci<t,  or  each  gnua  of 
chloride  of  silver  contniiia  0.2J36(>  of  hydrochloric  ncid. 

19.  Before  flllering  the  precipitated  chloride  of  silrcr,  it  i» 
wiTuablc  to  heat  moderately  the  lienor  containing  it,  in  order 
to  agglomeral'?  it  well. 

Detedion  of  nitric  add  m  vintyar, 

20.  Vinegar  is  Mldom  adulterated  by  nitric  acid.  The 
pr«9cnec  of  this  acid,  however,  luny  be  easily  delected  by 
mturating  tho  vinegar  with  carbonate  of  potash,  and  evapo- 
rating to  dryness,  which  will  leave  a  crystalline  mass  id 
which  Ibe  presence  of  uitrale  of  potasJi  may  be  detected  by 
tbe  deflagTBtion  wliiah  takes  place  when  a  portion  of  it  is 
thrown  upon  ignited  cbarcoal. 

21.  The  crystalline  mats  obtained  may  also  be  niiied  with 
bright  copper  turnings,  and  then  tTral<-iI  by  niilphnrir  auid, 
which  will  produce  ruddy  i'ltme*,  if  nitric  add,  or  a  nitrate 
be  present. 

-22.  Another  method  consists  in  patting  a  small  rjuantity 
of  tho  vinegar  imdcr  examination  into  a  small  cnp<iilr,  aUing 
with  a  few  scraping  from  a  (luill  pen.  On  applyin;;  lieaU  if 
the  pen  scraplnp  turn  yellow,  It  is  a  proof  that  the  vinegar 
eon  tains  free  nitric  acid. 


u 


Deltction  of  tartaric  avid  m  mnr^r. 
33.  Vinegar  is  sometimn  adulleratpd   by  a  solution  of 
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unjuic  tdd.  Tbu  aditilinn  mmj  be  duiecti.'d,  fltvl.  b; 
evaponning  n  nn-tam  t|U>iilitj  of  l)i«  Wntgar  lo  aboot  om* 
fourth  of  its  tiiilk,  mxl  pouring  ialo  ibe  cODcenlnibMl  Itqucf, 
after  fill^ring  it.  a  solution  nf  chUiriili;  of  polawiuni.  IfUw 
vinpftar  is  pun?,  no  crystallin';  prccipilal«  u  produced  ;  ia  ihi 
oontnu*/  casts  a  cryntallini;  preejpitatc  (cwani  of  tartar)  i* 
rormed.  eapecially  bj  stirring, 

24.  The  prweiice  of  lariaric  avid  may  abo  be  d«l4<cUid  by 
■KturalinR  it  witli  potniib.  or  ■nuiumin.  aot)  pouring  a  aolulraa 
«f  chloride  of  hariuui,  or  u(  (-alcium,  into  Ibo  Mtiiralvd  •Dln> 
ijun.  If  ihi.'  viiii?;;iu-  ronliiiaH  niiy  tartaric  acid,  a  pn^cipitatn. 
wiiicL  is  lartrniv  of  ltiii«  or  of  barjta,  will  be  pmluCfHj. 

'2A.  If  tbc  viiu^gnr  under  cxaininatUiti  coiilunn  tnrlark 
acid,  crj'rtala,  or  a  cryitnlliiie  pellicle  will  Ih:  prodncMl 
during  iu  cvaporntion,  and  bj  continuiug  Ibe  hnt,  aa 
extract  will  be  obtained  a*  RoTt  an  troK'lts  and  of  a  rcrjr  acid 
flavour.  If  thifi  extract  be  tranlcd  by  atoohol  th«  ururit 
acid  will  be  dissolved,  nnd  if  the  Botution  be  then  IWted  witli 
cauMic  potaab  an  abuudant  prucipilate  of  cream  of  tartar  will 
b«  produced.  As,  however,  a  slight  ezoev  of  |M>ta»h  rv- 
diasoI*e3  tlie  precipitate,  it  is  muob  belter  lo  usr  a  coU 
aatoraied  soluliuo  uf  chloride  of  potaMium,  of  lutratc,  or  of 
Bcuirul  iiulpluiti;  of  [loiash,  or  better  aiLll,  oue  of  McCalc  ot 
potash,  on  cxceM  of  wliieli  duea  not  interierv  with  llic  pro- 
duction of  ibu  prodpitate,  Mpcdally  if  tbe  luislurs  be 
vigoroutily  Htirrcd. 


Dettctwn  o/*  oxalie  acid  im  ritieffar. 

S6L  Oxalic  acid  \»  (aid  to  be  somellioca  found  iii  vinrgari 
this  ndditioD.  howerer,  muitl  be  raro,  and  ftf  so  inucb  ibo 
more  culpable  tliat  *iuegar.  the  acidity  of  which  ■>  iiiiiiKwul 
by  oxalic  acid,  may  prove  poiMaou*  i  the  expcrinMts  of 
M.AI.  (?(Mndcl  and  CbriAli*on  baviujt  proicd  that  oiatJe  arU 
in  dilute  KololioDs  ia  rapidly  absorbed,  and  ha*  a  noM 
deJvlcrioiis  aclton  upoa  \W  \in!\a  koA  «^it»!l  marrow,  whidt 
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action  U  »a  tnuch  the  nivre  rapid  u  the  acid  is  leaa  ooncen- 
Iraied.  Foi'luii)Ui-ly,  llie  presctkce  of  oxalic  acid  may  bu 
readily  detected  iiy  saturating  the  vinegar  nilh  amuiouiu, 
Knd  lestinjt  thtt  siiturated  solution  with  one  of  cbloride  of 
ealeiuui,  or  of  siilpliute  «f  lime,  or  with  Ituie-walcr,  which 
will  {iixiduce  u  prccijiilatc  of  oxalate  of  lime.  A  ncJuliuii  of 
aul|>littte  of  lime  is  the  most  cliaracteristic  rc-ageut. 

DtlKlion  t^  psfrolignoia  acid  in  riargar. 

27.  Tbia  adolteratjon  is  Tcry  common,  and  may  always  be 
recognised  hy  the  eiupyrcumatic  smcU  and  tiute  which  is 
very  charaeieristlc,  but  which  is  nol  otherwise  lictrimentttL 

Dffrttioit  of' acrid  suhttauecs  in  vinegar. 

28.  Pepper,  capsicum,  or  cIiillicM,  mimtard-seed,  and  other 
■cHd  substances  are  sometime*  added  to  vinegar,  for  the  |iur- 
poae  of  simulating  strength.  Tbe  prr-iencc  of  ilieae  au\t- 
slAQees  way  be  detected  by  snturaling  the  add  with  an 
alkali ;  the  acidity  of  (Iio  vinegar  being  thus  dcHiroyeit,  the 
acrid  ta-itc?  of  the  substances  employed  will  then  becOQU! 
perceptible. 

DflKlion  of  mtlaUie  mlu  in  vineifar, 

"iS.  Tlie  aidia  occasionally  met  with  in  vint^nr  arc  princi- 
jwlly  ibiiM*  of  cupper,  of  lead,  of  sine,  aud  ar«  generally 
rcferrible  (o  the  uteiiitiU  employed  in  the  monuiactnrc  of  that 
acid.  The  pretence  of  lend  is  detected  by  testing  the  vinegar 
with  iodide  of  [)ula.-uium,  ur  with  chmmate  uf  ]Kila»li,  both 
of  whti-h  prodm^K  a  yi-llow  prei-ijiitute.  The  yelhiw  precipi- 
lato  produced  by  the  first  of  thcM  re-ugents  is  soluble  in  hot 
water,  aud  likewiie  iu  a  large  eKcess  of  the  re-ag«nt :  thai 
produced  by  diruiuato  of  poliuh  is  soluble  in  a  sulutitm  of 
pure  poinsh,  and  if  dige.Hted  will)  aninjonia  it  becomes  of  a 
reddish  or  orange-red  colour.     In  u.iing  ibis  In^t  re-agent  it 
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should  bo  a[i|ili«<l  in  •  dilute  state.  If  leul  ia  present  a  «iir- 
ntit  of  NulpliureCted  bjdrogcn  wtU  produce  a  block  pir 
L-ipiiiiU'. 

SO.  If  etippfr  ia  present  Hitpliurett«d  bjrdrogen  wiH  lim 
produce  a  bUok  prcd|Htate,  bat  in  lliat  eiue  a  partion  of  tbt    , 
vinegar  first  deoolourii^d  by  animal  cliarcoul  will  be  rvadvid 
bliu)  by  nmmunia,  and  1wo*ro  or  crioisoii  hj  fcrroajwiitnt  uT 
potaaNum. 

31.  The  prr*cnc«  ef  xitte  mtij  be  tktecied  by  intaw  of 
fcTTpejaniirrt  uf  pota^iutn,  which  will  jiriHluce  a  precipitate. 
But  Ihi:  Diual  clmraclvristic  way  i>r  detccliitg  tho  praroM  nl 
thin  mutiU  coii.iiotit  in  neutralising  tbe  vinegar  witli  unoionia, 
tillering,  and  t«<linii  tlic  clt-ar  nrorooitiacal  and  colourieu 
HItnitft  with  liydnuiilpliurct  uf  amtnunia.  If  a  while  preri- 
pilale  is  produced,  ti»c  it  prctcnt.  Tbe  xniatleet  pro|>ortion, 
a  traco  of  iron.  i«  »i)ffieimt  to  give  a  groy  ooloor  to  lli«  pr^_ 
cipitate,  and  if  the  quantity  of  iron  prewnt  is  more  cwuide^l 
Ma,  the  precipilalo  ia  black. 

33.  Quantity  of  extract  resulting  from  the  evaporalioB.f 

auine  vuK-gai'  inudc  fruin  wine. 

33.  According  to  Mi-iun.  Julcn  Ganiicr  anil  Uarel,  tS^ 
evaporation  of  KKX)  grains  of   12  Minptea  of   pure 
vinegar  gave : — 
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S4.  The  minimmn  of  extract  produoed  froiii  pun  wine* 
rinegar  ia  lhet«fbre  1-70  per  cmt^  uwl  the  iniixiiDtiin  2.4 
per  cent.,  the  «vCTngi!  bring  2.05  per  c«il, 

3<>.  Thc!<c  HMiultii  tatiy,  ta  a  cerluin  i^xtvnt,  ncrri;  to  tn<li- 
cnti^  whether  the  wine-viiifgiir  under  exarninntion  is  gennino 
DT  vpimoii^  niiice  thn  (innntity  nf  extract  olitniiK-d  from 
■puHoUK  vinrgai-  in  nlwnyi  niiieh  more  foiuidcrnbli:.  Wine- 
vinc^nr  yieUi*  lew  extnict  than  nil  irther  vincgnrs,  nnd,  more- 
over, it'  iu  rxirftct  be  Ire-nte<l  with  ulcohol,  it  will  nlniotit 
Dntircly  redisKilre  and  leave  a  rcsiitiiuin  of  tartar,  whilst  tho 
vinegar  made  from  glucoeoi  or  sugar  of  Btarclt,  l«iived,  after 
craporaiioi),  a  regiduum  which  is  only  spartiigljr  wjluble  in 
alcohol  aiid  remains  soft  and  glutinous. 


Vinegar  made  from  beer,  cyder,  perry. 
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36.  Vinegar  made  Dxiin  beer,  eyd«r,  or  perry,  may  be 
distinguished  from  wine-Tiae(;ar,  beeaoM  they  contain  no 
tartar,  and  their  saturating  power  is  much  inferior  to  lliat 
made  from  wine^  (after  dedaeting  the  sulphuric  or  other 
acids  which  they  may  contain,)  bo  that  whilst  two  parts  of 
good  wine-vinegar  require  ten  parts  of  carbonate  of  soda,  Ihs 
same  quantity  of  cyder-Tinegar  and  of  beer-vinegar  require, 
the  first  3.J,  the  second  2.5  partti  of  carbonate  of  soda. 

37.  Tlie  deiiiity  of  ib^  besl  white  wine-vinegar  i«  about 
from  1.020  to  1023,  that  of  beer-vinegar  ia  3.20,  and  of 
cyder-vlnt^ar  about  3.0. 

38.  D«er-Tincgar  yields  by  evn|K>ratton  6  per  cent.,  and 
cyder-vinegar  1.5  per  cent  of  cxlmrt;  the  latter  has  an 
odour  of  baked  apples,  the  formcx  but  an  acid  and  olighlly 
bitter  flavour. 

39.  Dr.  Vn  says  : — "  I  have  had  occasion  to  examine  pro- 
fessionally the  bcjit  wiiie-vini^gars  Imported  in  this  country 
from  Oli-aii*,  and  I  fouud  their  specific  gravity  to  be  above 
1.019.     One  or  two  Miuplcs  were  supposed  to  cootain  ao«ti< 


at  TINEOAK. 

fied  CTder.  This  adnltenti(»i  maj  be  tested  by  nealTMliBDK 
the  rinc^ar  with  anunonift,  uid  then  rnddiD);  solotioB  «( 
acetate  of  lime.  Tartrate  of  lime  ia,  of  coarse,  preci{Htated 
(torn  the  wine-vin^ar,  while  the  pearly  malic  acid  of  the 
cyder  affords  no  predpitatA  with  the  lime^  but  may  ha 
detected  by  acetate  of  lead,  by  the  glistening  pearly  soales  of 
malate  of  lead  hardly  aolnble  in  the  cold." 


VENICE  WHITE.--See    Cirbonate  of  Lead. 

VITREOUS  COPPER.— See    Copper-Ore*. 

VITRIOL.— See  Sulphuric  Acid. 

VITRIOL  (BLUE).— See  Sulphate  of  C»pp*r. 


>'ITRIOL  (ROMAN).— See  StJphate  of  Copper 


VITRIOL  (WHITE).- See  Sulphate  i^  Zine. 
VITRIOLIC  ACID.— See  Sulphuric  Acid. 

VOLATILE  ALKALL— See  Ammonia. 
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I .  Pot  «rt«in  technical  mid  for  analyti<;itl  parposct,  cli4>iiii- 
caI  or  pure  wato^  is  absolutely  requisite,  and  may  be  obtninMt 
in  that  FtAle  by  distillation,  by  which  operation  it  is  sepamtMl 
from  the  foreign  substaiK'cs  which  it  may  hold  in  solution, 
wimc  of  which  are  of  a  volatile  nature,  suuh  as  carbonic  acid, 
oxygen,  nitrogen,  amiuonin,  uitrate  and  carbonate  of  aniiuonia  t 
the  others  are  Axed,  such  aa  snlUi  of  jiotiuli,  of  soda,  lime, 
magneeia,  atuuiinu. 

i.  In  order  to  obtain  pure  wnl«r,  tlic  distillntion  should  bo 
stopped  when  the  nails,  wliich  were  held  in  sululion,  be^n 
to  deposit,  for  if  tli«  [irocess  be  continual,  part  of  these  §alta 
might  undcrgu  decompotition  and  contamioulv  tbe  tlisttlUte. 

3.  The  characteristics  of  pure  water  ant,  Uist  it  raueit  not 
produce  any  pruuipitate,  or  bt»!oaDc  turbid  when  letted  by 
the  following  r«-agents  : — 


Llaie' water  . 

Barjtft-water 

Cblocide  of  barium 
Nitnte  of  baryta 

NitnWofsilrvr  . 

Oxalatg  of  ammonia 
Bulpliurt'ttvd  lijdTu|;i.-u 
Hjrdrosulpliuret  u[  am- 
monia 
Porohloridn  of  morcuty 
Porchloride  of  gold 
Sulphate  of  lino  .        . 


f  If  a  precipitate  or  turbidnaw 
■I  be  produced,  carbonic  acid 
I     is  pre-Moit, 

1  If  a  prodpiUtte  or  turbidnew 
■J  U  produced,  aulpbat«a  are 
(     preaenL 

I  Indicates  the  praeence  of 
t     ohlorido*. 

D».  do.  of  tatta  of  Uiim. 

Do.  do.  of  larioiui  metala. 


.  Do.  do.  do. 


} 


Do.  do.  of  organic  matter. 
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9.  But  who  will  uixiertake  to  eDumerale  the  impuritiM  OOii- 
taiDe^l  in  "M«  xeuttr  ihat  JoKm  driakt!" 

ID.  ']'o  lir  lit  for  ws  nt  an  ordinary  beverage  anil  culinary 
purpose*,  wntur  shoulil  be  perfectly  sweet,  Hmpid,  anil  clear ; 
it  alioiilii  readily  lather  with  soap  ;  when  evaporated  to  dry- 
Itess,  it  sliould  leave  only  a  small  residuum,  ait<l  rroiuin  for  a 
long  time  transparent  wliilst  boiling  ;  it  is  only  wht-n  rrdttcnd 
to  %  y^rj  smail  bulk  by  «r^>oratiaD,  that  it  should  begin  tu 
become  turbid ;  and  if  an  alcoholic  eolution  of  soap  be  ptmred 
into  it,  a  small  portion  of  the  aaa^  only  aliould  be  cunled. 
Such  water  is  then  called  soft  water. 

11.  Hard  water,  on  th«  contrary,  bedding  in  solulioo  a 
large  proportion  of  niilt^  in  unlit  for  cooking  and  washing, 
beeaiiHi--  thr  Muip  in  thereby  t.'oiivertiHl  on  tfai;  surface  into  an 
insoluble  mtirgaratc,  iitcnrnte,  iind  olcatc  of  lime,  and  tlie 
stnall  qaantity  abrndcd  by  friction,  formn  a  curdy,  initolublv 
prccipitnti!. 

12.  Spring-water  belongs  to  tlio  latter  class.  Sonie  spring 
waters  contain  au  enormous  quantity  of  sulphate  of  lime, 
add  (:on»e(|uently  alTonl  a  corres]  ion  ding  nbundnnt  preeipttalc 
wlit^ii  troited  by  inalale  of  uuiuiuoiu,  which  precipilato  ii« 
oxalate  of  limt  ;  and  by  chloride  of  barium,  which  prcd- 
pitatca  lh«  Hulphuric  acid  as  sulpliate  of  baryta. 

18.  In  order  to  wtimate  the  quantity  of  iJieae  &ub<ilanMu, 
the  precipitutMl  osulute  of  lime  Hhould  be  coUenled  oo  a  flileor, 
tgnileil  in  a  platiimm  capsule,  until  all  th«  carhon  of  the 
oxolio  acid  ia  hunil  off,  and  the  ignited  retiduuio  is  weighed 
a»  corbunalc  uf  liine,  into  which  ignition  hos  converted  it, 
and  each  i^aiii  repmeuts  0.56292  of  time. 

H.  Tilt!  autphat«  of  baryta  produced  by  the  solution  of 
chloride  of  barium  is  also  collected  on  a  Alter,  woahed, 
dried,  ignited,  and  weif^ied.  1 17  grains  of  »iilphnte  of 
baryta  represent  40  grains  of  diy  sulphuric  acid,  or  caeh 
grain  of  iulpliate  of  baryta  r^raaanla  0.34372  grain  of  xul- 
phucic  aeid. 

c  c  S 
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15.  Water  wUich  contuns  su1phu«  of  lime  can  be  reo- 
•lered  fit  Tor  dontestic  purpowe  by  poaring  n  solution  of  C0> 
boDftle  of  soda  inlo  il,  in  niffldent  quantity  u>  decdiii|Ma* 
the  •lUpUato  of  Ilmo,  wUich  produces  sutpbatc  of  Botla,  whkk 
reinaiiiit  in  soluiion,  and  cuboiHUe  of  Umo  wliicb  ti  pnd- 
piiated.  Tlif  lime  nuj  nloo  be  pmdpitaled  bjr  a  MluliQa  of 
soap. 

16.  Somn  kind*  t>r  »priti*-irater  o«r«  ibdr  liardnrw  to  tlir 
prveence  of  &  quantity  uf  eorbonntt'  of  liino,  hrkl  in  Bolulioa 
hf  an  exaeet  of  carbutiio  iwid.  Some  Hpring*  oonlaia  swk 
an  abiiiidaoce  of  ()ii»  full,  Ibat  any  Mb«Uacn  that  inajr  be 
pluiigod  in  the  water  soon  becomea  incnuted  wilb  a  Ujvrof 
oarbomiU  of  lime. 

17.  Spring-water  wbich  contain*  cafltonntv  of  linw  la 
Milulion  may  bv  rendered  fit  for  domeatic  purpoMS  by  boil* 
ing,  which,  expelling  the  rxc«»a  of  carbonic  add,  procipitaM 
the  onrboiutfl  of  lime.  Or  it  mity  l<c  (imply  agilatnl  in  ttm- 
liiel  witli  the  nir,  vt-liich  diipluccs  nnd  diKugagas  tli«  earbouc 
und.  nnd  coniwiiiiently  dotormtne*  tiM  preoipitaUoa  of  the 
■■Arboiinte  of  lime.  The  aamo  mnill  u  oblainvd  by  poariag 
into  Mich  water  a  certain  quantity  of  linw-wattir,  until  the 
re-Bgeat  ccaaca  to  produce  a  precipitate.  In  elTect.  ibo  ad- 
dition of  lime  water  saturating  th«  exoee»  of  tnc  orboaie 
aeid,  producea  with  it  a  neutral  carbonate  of  lime^  wbibt  tbat 
whicli  vsisted  in  tke  solution  bdog  tbaa  reduced  into  DMItal 
L-arbonnic:,  U  also  precipitated  at  tbe  •aIIl^-tin«. 

18.  The  presence  of  Incarbonate  of  lime  in  aolollMi  may 
be  deteutej,  accuiiliiif;  to  M.  l>upai>i)uier,  hy  masaa  (if  ut 
aleoholit-  soluiiun  of  lo^-wood.  If  the  water  eonlalna  the 
tmallctit  trace  of  bicarbonate  of  lime,  tluj  ycUow  colour  of 
the  tincture  of  logwood  becomes  purple.  Ais  bowevcr,  the 
pTMenioe  of  bicnrbooate  of  |)oia«h,  or  of  wdo,  produce 
the  anme  re-«c(ioii,  a  few  drops  of  aolatioD  of  chloride 
of  calflium  should  be  poured  tuto  Uie  wator  to  MCarttfn,  b 
tii(-  ab«Mce  of  anlpliatc*.  whether  bicnrbooate  of  potash  or 
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of  Buda  is  present  in  which  case  a  precipitate  will  be  pn>* 
diicc<l. 

19.  Rivcr-w»tcr,  when  not  contaminRted  by  the  discharge 
of  tbc  cODtcnts  of  sowers,  is  more  pure  than  spring-waier ; 
it  contains  the  same  salts  as  spring-water,  but  in  leas  pro- 
pOftiOD,  and  the  quantttj'  of  carbonic  acid  is  also  less  in  river 
than  in  spring- water. 

20.  Weil-water  i»  gcncr»IIj' Aart'^r  llian  spring-water,  and 
is  consequently  unfit  for  cooking  or  washing,  unless  treated  as 
above  sail). 

21.  The  presence  of  oxygen  in  water  is  dctwted  by  put- 
ting a  crystal  of  pnitoeulphalo  of  iron  (gri^en  copperas)  into 
a  flask  tilled  with  the  water  under  examination,  which,  if 
oxygen  be  present,  will  in  a  few  days  produce  a  precipitate 
of  peioiyde  of  iron,  of  a  brownish  colour. 

32.  If  the  water  contains  carbouate,  sulphate,  or  some 
other  salt  of  iron  in  solution,  tincture  of  gaUs,  or  solution  of 
pruBState  of  potash  are  the  re-ugenls  usually  employed  to 
detect  il.  The  first  will  produce  in  the  liquid  a  purple- 
black  (ink)  colour  or  tinge;  the  second  will  produce  a  bluish- 
white  colour,  gradually  becoming  blue. 

23.  If  lead  is  present,  sulphuretted  hydrogen  will  pro- 
duce a  black  preciintaie,  or  only  a  brownish  tingr,  if  only  u 
trace  be  present.  Most  nictahi  can  be  detected  in  water  by 
this  re-agent  i  if  the  water  is  pure,  a  slight  milkiuoui  only 
will  be  produced  by  it. 

24.  Sea-water  is  bitter,  Halted,  and  has  a  nauseous  ta»lG ; 
it  ia  altogether  unfit  for  drinliing.  Its  analysis  by  several 
chcniisis,  yielded  the  fallowing  results: — 


m 


wATsa. 


ChrtMHia«r  Knit) 

nd«finivMHt 

Chkirid*  of  («1n*iD. 

•■IfiatFof  nda..,. 

PrtaA 

lotow^pwhihlT  k 

llwMiMarloiidB 
of  paUalulD 
BroiiUiii!.  protabJ}'' 
in  111*  Muaef  faro- 
mill*  sd  fmjiirfi 


%L1W 

•.TTt 

1«U 


Tout.. 


M»flflMH^>» 


SC-SDO 

■.IH 


A\MS  S1JU6 


Sj    «"« 


M.MS 


«11M 
•lSM 


SI. an 

4JS 


S^.lli'  90.M 


Lin*. 
•.It* 

B.M1 
0.1M 


4I.IMI 


UtML 

27.XM 
a.lM 

o.ia 

O.S0O 


e.«ia 


Oq. 


4P.740 


25.  Thi!  comiM^tioD  ars»t-waU>r,  howover,  u  aot  nnifiscv; 
tlin  lunpunt  of  it*  conatitacnlii  Titriea  »ccordiu|f  to  looklitiM. 
Wii  giro  hnrc  tbo  raulu  of  the  kimIj^s  of  the  WKtor  of  tbe 
KnglUli  Ctioiinel  \>j  Schwdtacr,  ud  of  Ibc  M«Ht«mneHi 
**%  hy  Lttunm*  :•— 
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25.  M.  Bdarita»Aitad  i<Mtine  to  the  wti«r  of  the  Mi-di- 
lerranean. 

26.  Mr.  B.  FkiUipa  published  the  fi^kwing  Bnalj-aJs  of  the 
trnter  of  the  Tbanea : — 


QBUrlltf  AtWiUc.  1  cULiAl  Bmtfenl.HiiKa  At  Buii«' »BR*.al 
■leiPilii.,  ornoOfr.      JanMlsnWaMr   ;      Wtlcr  Wuita 


Al  CbflHK  HOIVt 

of  iba  CbolH* 


Gnlianiihi  of  Llmr ... 

Solphaw  iliiiD ) 

Chloriile  of  Siidium  i 

Oxrdnaf  Inn 

Si&a 

Uun(«iB 

CknHnWNmu  inM- 
ler. 


16.000 
3.400 


VMy  nifnul* 
|KjrtMi». 


ie.9na 

1.700 
Ditto 


16.600 
5.900 

Ditto 


Sal'il  m]itti<r  hvid  in 
Hlkliotl    ,,,. 

Mechiiniciil  im  purity 


ToUJ,  nilid  maua         IP.idB 


19.400 
0.3RS 


IR.fion 

0.560 


i9M0 


0,3311 


i«.esH 


\Vc  may  not  iniip|ir(iprint(ily  trrminnte  thia  article  by  the 
following  quotation  fram  "  Chmnbcre'  I'apcirB  for  the  People,'" 
entitled,  "  The  Sanitary  Movoncnt :" — 

"London  is  BUpplicil  with  wntcr  by  eif;ht  |>i'Incipiil  coin- 
panic«,  and  two  or  thrcn  minor  onos,  who  ftimish,  accordiog 
to  Mr.  Fkicher's  calculatioo,  as  nud  before  the  Statiettcal 
Sod«ty,  330,000,000  hogsheads  yearly  :  bviag  10,14(^500 
cuhio  feet  [ler  day,  or  at  the  rale  of  30  gailuun  fur  each  indi- 
vidual of  the  population.  Vet  it  is  notorious  that  tliere  are 
in  I»ni)oii  70,000  iioune^  occupied  by  mum  than  half  a  mil* 
lion  of  inliabitarit^,  whii^b  Imvi-  mi  -iiipply  wliatciTcr.  It  io 
iu  this  (^liUM  of  ilwuiliiigs  tliat  the  niii>i-riili!t'  niuke'iihiitH  ttkr 
plant!  alluded  to  aljov<%  as  exiiibileii  mnKt  tiiurkedly  in  thr 
GMt  of  Ijondon,  wliurt!  some  hundrmls  of  'Ht&ud-coclii'  whI' 
icrcd  over  tbc   '  low  niiiglibiiurhoddx,' with  lui  inli^rtniili^ni 

E'  ,  afford  but  »<.mnty  nu'niii>  for  coinfort  or  vlvanlinc*^. 
lie  thirty  gnlloDs  per  daytoeacli   iiKlividual  is  Uiin 
to  be  practically  a  fallacy.     Tet  wore  it  lni«.  certain 
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esscDtiaU  woald  Kill  be  lacking.  We  want  water,  but  g«ed 
WAler,  swM-t  and.  whoUtmaw— not  iUIuImI  mud  or  tewer 
reftise.  Hui  'llumos,  in  it«  conno  of  IGO  milcft,  rqcdTM 
the  rafaao  outponriDgs  of  223  otic«,  towiu,  and  vill*^[«  ;  the 
metKipoli»  discbarges  its  pcstiteRiial  tribatc  to  ibc  nobl«  river 
tlirauxb  130  seircrs,  to  the  amount, of  30,000^000  gsUooa 
dailf,  or  130,000  totis.  Among  a  population  of  2,000^000^ 
ihc  men  Auly  sblutioo*  must  coniribute  largelj  to  the  cniMS 
of  coRiDinination  ;  add  to  this  tbe  excreiBvntitioa*  tutun, 
tho  vrashingR  of  foul  linm,  the  6ltU  and  refuse  of  muif 
hundred  mAuufactorics,  the  oflTal  and  dcconposing  ng^aialila 
atibsianccs  from  tho  markets,  tli«  foul  and  gory  liquid  troa 
fllaughlor-housc^  and  the  purulent  abominations  from  hospj- 
lalti  Hud  diij»cctingTnom«, '  und  an  idea  may  be  formed  of  the 
quality  of  the  fluid  irliich  no  inran^derablA  pordoD  of  the 
iohabitants  of  liondon  are  dootni-d  to  drink,  to  use  for  all 
all  domestic  purposes  every  day  of  their  livni,  unUnv,  inii 
thoy  abjuro  the  impure  element  allogothcr,  and  mniainc  i 
disgoiscd  by  brewer?,  distillers,  aod  liecnnod  Tictuallcn. 

■'  The  LauibeEh  Company,  wbich  di*[ribu[«  water  over  a 
Urge  part  of  the  low,  flat  dJKtrict  on  the  south  of  the  Thame*, 
take  tholr  supply  from  the  river  near  to  Chariii;;  CroM  So*- 
penHion  Bridge  ;  tV^y  j>iimp  it  at  onoe,  without  any  inter' 
iiiviltstn  procem  of  liltrntion,  into  tlio  ciilcms  of  tlxnr  cus- 
tomcm.  Now,  it  is  worthy  of  remark,  that  during  the 
late  vinlation  of  cholera,  the  deaths  were  more  ntimeroas  on 
the  Lambeth  side  of  the  river  than  iu  any  oilier  pari.  The 
maxinum  mortality  fell  io  Itutherlillhe,  a  distriei  sup 
with  water  fVom  the  Tboinea.  near  Cb(.-lMa  lIoepitoL 
whole  of  Ibis  penintulsted  region  lie«  low,  an  before  slaii 
some  feet  below  high-water  mark — a  fairt  not  to  be  lost  riflil 
of  in  theorizing  on  the  relnlioo  between  impure  water  ami 
ehdcrmie  pbeawmena.  But  when  we  find  the  more  eleraterf 
dislricta— supplied  by  the  New  River,  and  tlie  cura)>anles 
deriting  tltvir  supplies  from  Hampslead  and  from  tbe  Tliomcs 
al  Kew  and  llamawnoalWa,  wramea  tX  cwnvatatm  purity 


^ 
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aping  almost  iatatci,  wc  cannot  rf»Bt  the  inference  t)iat 
bftd  water  iiwtucea  an  abnormal  coudiliun  in  those  who  drink 
it  favourable  to  tlie  encroachmeut^  of  iliaeaae.  From  time 
to  lime,  a  (jonio  1ms  seiEud  ilip  public  miuil  on  the  Huhject  of 
Tbtuueii  wuter:  and  i'om])anics  imve  filtered  on  aliu'ge,aiMlin- 
(liviJuttlx  on  u  small  ecjilt.-,  hoping  to  obtain  a  drinkublc  bever- 
Bgu.  In  IKliH,  A  oomiiiitt<rc  of  mcdirid  luid  scientific  gen ilenieu 
•)i|ioint>Ml  by  [lurliauient  drtw  u[i  a  rejiort  im  llic  water  ques- 
tion. We  littvi-  qiiotecl  from  this  report  alkjve.  An  regards 
the  raechanitnl  cleau.iing,  they  considereil  it  obvious,  that 
water  rccdving  so  large  n  proportion  of  foreign  mmieri 
as  we  know  find  their  way  into  the  Thames,  and  m>  far 
impure  aa  to  destroy  lish.  cannot,  eveo  when  clarifled  by 
filtration,  be  proiiounce>l  entirely  free  from  the  suspicion  of 
general  iuaalubrily.  Analyses  of  water  engaged  the  atten- 
tion of  BerxulluB  during  some  of  the  latter  ycani  of  hi* 
life  :  that  groat  chemist  found  it  impowiibte  to  divest  wat«r, 
once  oontamiaated  by  human  exc^:tIt^,  of  it*  noxious  prin- 
ciple." 


WAX. 


^^1.  WnJi  is  m  product  secreted  by  bees;  or  rather,  fabricated 
by  bceK  from  honey  or  siignr.  It  is  obtained  after  espreHHtng 
the  honey  from  the  eombs  by  melting  tlir  lattcJ  into  cakw, 
in  which  state  it  constitutes  the  yellow  bees-was  of  shops. 
Unbleached  bees-wax  is  yellowish-brown;  lias  an  odour  of 
honey,  and  is  tasteless.  When  bleached  it  la  perfectly  while, 
and  has  a  salvy  odour. 

2.  Both  yellow  and  white  wax  are  often  ndulteraloil  with 
eurthy  matter,  such  as  chalk,  .lulphatc  of  lime,  of  baryta, 
carbonate  of  baryta,  itc;  or  witli  flour,  starcli.  rosin,  oxy<le 
of  lead,  of  ainc,  and  I  have  met  with  a  specimen  which  con- 
tained  28  per  cent,  of  efHoreaced  sulphate  of  soda. 

tMust  of  Uieae  ndmixtures  may  be  delected  by  boiling 
wax  in  water,  which  will  aeparate  all  the  heavier  »ob- 
c  c  5 


iBS  VAX. 

ntaniMut ;  sncli  u  the  chalk,  sulphAte  of  lim«,  of  barjia,  and 
othn-  ojirlh}-  inMter,  the  ozyde  i>f  lead,  of  fioc,  &c.  SulpbMe 
af  sodA  will  dtawlve,  and  on  oooUng,  tli«  wax  wiU  be  fonpd 
in  ttie  solid  irtale  floatiii)*  ou  the  water. 

4.  If  tiic  wax  has  been  adulterated  with  flour  or  fncnlOi, 
llw  wat«r  in  which  the  wax  hao  bnm  boilod  will  he  mom  or 
leu  tfai«k,  and  tfter  cooling  it  will  prndum  a  bloc  coloor 
with  solution  of  iodine.  Ur  all  tlicsc  impiiritim  majr  be  «*!• 
mated  directly  b.T  fusing  th«  wax  p»r  m  in  a  capeolei  and  on 
leacin)^  It  at  rest  the  inipuriti«s  will  rabside,  and  be  found  at 
the  bottom  of  the  capsule.  And,  moroover,  if  starch  or  Aomr 
b*  iHvaent,  the  was  being  treated  hj  coucenirated  sulphuric 
acid  will  turn  blaidc,  beoanae  the  acid  will  tlien  char  the 
March  ur  flour. 

5.  Bimi-wax  x»  «onietim«a  adultefated  b;-  rvm;  thin  fraud 
may  be  detected  bi^oause,  in  that  can^  thn  fracture  will  be 
Maooth  instead  of  granular,  and  if  h»t  be  applied,  tlie. 
rxlour  of  roain  beoomea  perceptible.  That  odour  in  ■omctimcs 
fAililf  reeofpiMd  in  the  oold.  A  ootton  wick,  iJip]H--d  intA 
fiiixxl  genuine  becK-wax,  bunw  with  n  clear  white  fflnme, 
but  if  rosin  be  pr<.*aciit,  thtt  ftauic  is  fuliginous  and  tmaky. 

6.  Tlie  ndulleratiun  of  bcM-wax  with  lailote  in  more 
clilfioult  of  dtitvctioD,  jut  the  prcMnce  of  the  latter  eubetance 
m»y  be  recognized  \ty  dipping  a  cotton  wick  into  the  fused 
bee«<wax  under  euunination,  lighting  it,  and  aAer  a  few 
■eoonda  blowing  it  out,  when  the  odour  of  tallow  will  become 
pereeplible.  According  t»  Koudet  and  Boisaenot,  tliis  fraud 
mny  also  be  detected  by  submitting  the  nispeeted  wax  to  di; 
distillation,  for  pure  wax  yields  no  sebiwle  acid,  whilst  if  it 
(uwtaLiu  two  per  cent,  of  tallow,  sebatiict  add  h  oblnim^l,  and 
nia^  bo  recognized  as  such,  because  the  water  into  which  llie 
produ'*tii  of  the-  didlillation  have  been  digested,  and  which 
sliould  be  perfectly  pore,  has  ac<)uired  the  property  of  being 
precdpitatcil  by  a  sulutioii  of  neutral  acetate  of  lead,  and  akw) 
bv  the  «alUi  of  )uIv<,t  and  of  mercury. 

7.  Blwcbed   beea-«ai  <«VW^i  \i*a  Vftn  «&a!iMM«l«d    by 
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Uillow,  inslrad  of  being  aeni-traospAMiit  and  hard,  in  iimmk 
gpaquc  Knd  softer. 


WHITE  ARSENIC— See  Aneme. 


WHITE  COPPER.— See  OerTaan  Silrfr. 


WHITE  COPPERAS.— S.«  Sutpkah  of  Zine. 


WHITE  LEAD.— See  Carboiuite  of  Lrad. 


w^^  I.  WinA  in  n  liquid  n:«u1ting  from  the  nlroh^lk  frmimbitioai 
rftho  juiw  of  the  grape,  but  lor  vrhicti  gooscbcrric*,  eamuita. 
or  other  fruits  arc  oltcn  subetiluted.  TIicm  arc  fnit>«r«UT 
G«il«d  Dritisli  wines,  I*«rrj,  cyder,  me»A,  brer,  Dec-,  arc 
the  feriDontcd  juice  of  pears,  applea,  liooej,  malt,  tm. 

2.  It  oftou  happens  that  nine  wliioli  bas  been  kefi*  too 
long,  or  in  a  warmer  pluce  than  »liould  bc^  beeomee  acid  or 
(our,  and  iiutcad  of  bang  sold  to  the  Tim-^ar- maker,  a^  it 
>honld,  for  it  ia  At  for  nothing  dse,  it  undcrgoca  io  Ibe  luuid^ 


WHITE  OXTDE  OF  AESEmC— See  Art^mc. 


WHITE  VITRIOL.— See  Swfyhate  i^  SUnt. 


WHITE  ZING— See  Oiydt  of  Zime. 


WINE  S. 


MS  WINES^ 

cifMrtein  nn  principle)  drak-ra,  «  doeUtriny  which,  rwuOTim, 
iwutrslising,  or  iBMking  ibis  aciiliiy,  allnvr^  of  ita  briag 
mixed  wiih  otli«r  wIdm,  or  with  BJrohol,  ftft«r  which  il 
ifl  M>ld  to  (Iw  iaexperienoed  or  iocautinut  as  genuine  wine. 
The  mbMsDCM  employed  to  nenmfise  tlic  wrarncM  of  wine* 
are  earUmale  of  toda,  ttpoliuA,  or  efUmr,  but  as  theae  snb- 
*liin<v»  g)V«  a  dmrk.  or  even  a  btacli  colour  to  the  trine,  and 
liu'lf-n  the  pnirerartive  UsmoaXUiCM,  HAarge,  ear^o»aU  if 
Irad,  «r  mriatlir  Irad  ts  BometinM  «llploYe4  *1>*  rewk  being 
Uio  fortiution  o(  acetate  of  lead  (sugar  of  lead),  which  li 
a  «0l  i>r  a  (wpct  imu,  whirh  doM  not  alter  tite  oolour  of  the 
wine,  and  wliich.  laatrom,  ha»  thu  propa-rtjr  of  checking  fcr- 
iBWlatioiL.  Tlu«  iDwt  dangcroiia  practicvv  howoTcr,  b  mneli 
lUB  frequent  than  fomwrljr,  when  the  pmBooouB  prapenic* 
of  neetfttv  of  l««d  wt-re  not  m  well  known  as  now,  and  it 
i*  to  be  hoped  ihm  tlie  Tow  casm  jet  net  with  occhmhi- 
allf,  arc  llie  rcaults  of  the  iguoruice  of  the  pertifeioa* 
fflbcts  of  that  tophistication  A  (luart  of  wine  may  lake  up 
IS  or  20  grains  of  litharge,  and  jirudnce  the  diMrdet-  called 
foimtrr'*  choiie,  which  genfttuUjr  jimtcb  fatoL 

S.  Tlie  aliove  lulwtances  niajr  1m  detected  in  wine  in  the 
IViQowin;;  uuuuwrr  :— 

4.  Wht-Ji  wine  biu  bcCB  •opintlicalcd  with  earhtmatr  ef 
lime,  the  addition  uf  oxalate  of  anuDonia  invariahlj  prodacea 
a  jinKipilatc  of  oxalate  of  tiinc.  Yel,  though  oxalate  of  lime 
tnajr  produce  such  a  precipitate,  the  opcfaior  •houUt  not 
Im.'liljr  eonoltide  tluU  the  wine  ha*  been  itatumied  witli  ear* 
hoimte  of  Um^  becaute  genuine  wine  eoataitu  tarlrale  of 
lime,  aiiil  will  therefore  prodace  a  precipitate  of  oxalato  of 
time  when  leatcd  \tj  oxnlatc  of  ammnnia  ;  hut  in  tl»c  latter 
caw,  tlial  is  if  tlio  winn  be  g(•nain■^  tbc  prmOfiiiotc  prodored 
■B  trifling,  whikt  in  the  coBtnrj'  case  it  1>  abundani.  IV 
fiot  vcokj,  however,  be  pbeod  heyond  doabt  bj  eTaporatlng  ■ 
portion  of  the  wine  to  aboHt  ono^hth  of  lu  bulk,  and 
diluting  it  then  with  its  own  bulk  ot  atouliol,  which  will 
jf|MiTate  the  tartnte  ani  waXvVia^e  (X  ''Cuiia'mW^  «d&'^  «x1u 
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ntluntOj  ta  the  wine,  wltibi  the  icetaie  ofthu  bue  ranuM 
in  solution.  TIm  vine  aboold  tlken  be  fillerftd,  uid  tfae  filtrate 
erapoFBied  to  clrjmeM.  The  irj  rMtdaom  u  n«xt  n*itMoW«d 
ia  waiAT  and  filtctvd.  If  bow  ibe  flhrU«,  being  tested  with 
oxalate  of  ammooia,  produoes  an  abundasi  prec>pital«  «f 
oxalate  or  Itnue,  the  prewnee  of  acetate  of  lime  u  reodered 
ooacJaairv. 

5.  \i  earhonair  of  pottuh  ba«  been  eruplojed  to  ntnntv 
the  excciui  of  acetic  add,  tbc  preaeDev  of  aoetate  of  potash 
taaj  be  renck'red  cnanifest  a«  follows  : — A  porlion  of  the 
wine  i»  nraporatcd  to  ^ymp/  cocuislencc  and  stinvd  with  a 
■mall  quantity'  of  alcohol,  which  disaoltes  all  the  acetate 
of  potash  with  the  help  of  a  gmtlc  heat,  and  tii«  ti(|uar  is 
flJurcd.  The  aloobotie  &)trate,  which  tia*  a  TtJlowiHU-rvd 
eokrar,  sboold  be  Prided  into  two  portion*  ;  one  of  llieae 
portions  is  te«ted  with  solution  of  chloride  of  platinun.  If 
Ihu  prodooes  a  granular  predpitalc  of  a  lemou-yellow  eokmr, 
it  is  a  proof  of  the  preaciKC  of  poiivh-  The  second  portion 
should  bo  evaporated  to  drTness,  and  the  dr^  residuum, 
treated  bj  concentrated  sulphuric  acid,  will  ili«n  dt^Migago 
Tapoun  of  acetic  acid,  rcec^uisablc  by  their  odour.  It  b 
true,  that  genuine  wine,  containing  always  some  acetote  of 
]io(a»li,  behaves  in  the  same  manner  when  so  treated,  Iwl  tliv 
quantity  of  acetate  of  potash  existing  onturally  In  the  wine 
isM«niall,  lliut  chloride  of  platinum  creates  only*  lurbiJiiefS 
or  a  Tcry  nliijlit  precipitate,  and  the  vapours  of  acetiu  acid 
evolved  by  treatment  with  concentrated  sulphuric  acid  are 
very  trifling. 

6.  If  the  wine  has  been  natiirdtcd  with  earbottate  <^totla. 
tlw  residuum  M\  n^T  cvsporntion  should  be  treated  by  weak 
alcohol,  in  order  tii  diwolvc  the  acetate  of  ncda ;  and  od 
evaporating,  acetate  of  soda  will  be  obtained  In  crystals. 
which,  healed  before  the  blow-pipe,  will  impart  a  ilwp  yellow 
tinge  to  the  flame,  and  which,  when  trcaleil  by  conc«ntnitod 
sulphuric  acid,  will  evolve  pungent  vaponni  of  acetic  acid. 

7.  If  Itad,  or  its  carbonate,  or  Ulkaiyt  has  been  employi-d 
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to  ntarate  tlie  uld  i>r  tli«  wuir,  the  ileMciion  in  rory  casj 
Mid  conduNivc  A  portion  of  the  wine  is  cTaporated  to 
dr/acM,  tlie  ovgmnK  rCMduum  w  charred,  triturated  with 
twice  ila  wfi|j;hl  of  nilm,  and  dr*?omposed  by  prnjecting  it  by 
Mttull  iKinionx  at  a  time  in  a  red-hot  rnp>iilc  or  enieiijl«.  If 
tbo  ignited  mam  riiould  >tiU  have  a  browii  eolour,  it  should 
be  tritiirtited  with  a  fresh  portion  of  nitre  and  ignited  agaiiu 
After  fusion,  the  midnuiii  is  trcmted  by  very  dilute  aitric 
aeid  lo  order  to  dissolTe  it,  and  if  a  portion  of  the  solution, 
wbieb  is  almost  colourle^  being  treated  by  sulphuretted 
hydrogen,  piroduccs  a  black  or  dark-brown  preeipitale  :  and 
if  another  portion  of  the  Bolniion  being  tested  with  a  solution 
of  chromatc  of  potn«h,  jiroduccs  a  yellow  precipitate,  and  a 
whit«oDOwhcn  tested  by  solution  of  carbooale,  or  of  aulpluite 
of  potash,  of  soda,  or  by  Ammonia,  the  preAKQce  of  lead  iii 
certain.  The  presence  of  lend  in  wine  may  aUo  b«  detocted 
by  tcstiog  with  solution  of  oxalic  aeid,  th«  preci{Htat«  pro- 
duced is  Killiicted  on  n  filter,  or  separated  by  decantalioo  t 
it  is  then  hcntrd  upon  chnreoa)  beforo  the  btow-pipe,  the  first 
impicssion  of  the  heat  causes  the  mass  to  emit  fumes,  il  be- 
comes white,  and  Anally  a  bead  of  metallic  lead  remains, 
whicli  may  bo  seen  eilber  with  the  naked  eye,  or  with  tite 
help  of  a  magnilier.  Generally,  however,  the  quantity  of 
lead  is  too  small  to  be  detected  in  tliia  manner. 

8.  The  practice  of  rinsing  wine-bottlea  with  lead-shot  ia 
sometimes  altended  with  Mfioas  consequence,  on  aeooant  of 
gome  of  the  shots  being  caretosaly  ltS\  iu  tlu;  bottles,  or  jam* 
med  by  the  shaking,  in  the  fold  or  circular  deprcvmion  n(  the 
botioui  of  the  bottle,  wliere  Ihey  may  be  left  unperceived. 
Tlicre  are  »e\eral  cases  on  reeord  of  perKino  having  been 
MMiml  with  violent  chulic,  wiih  all  the  syinptom*  of  poiaoning, 
fmn  having  drunk  wine  whicli  had  thus  beeome  deleterioaa, 
the  few  shot*  tbu^  accidentally  left,  having  gradually  become 
converted  into  lu-Rtnte  and  carbonate  of  lead. 
9.  Ax  to  aimn,  which  i*  sometimes  added  to  wine  for  the 
purpoee  of  brightening  \te  cw^oas,  m  (A  dwAf'sini^  newly 
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jBAde  wine,  ila  preMnce  lamy  be  deutetcd  bjtirM  dtcolorising 
iho  win*  (if  mi  wiiw-)  by  mcanK  of  animal  cfaarooal,  pM- 
TJQUMly  vuhvd  with  hydrochloric  Bcid,  flll«ring.  and  errapo- 
nuing  the  tiqiiiil  to  iibout  omvthird  of  its  volume,  in  a 
porodkin  or  platinum  capsule,  and  again  liltering  it.  If  a 
pracipJIate  has  been  produced  whilst  conoentrating;  it,  if 
solation  of  potash,  or  of  ammonia,  or  of  aal-ammoniau  prodiMca, 
when  poured  into  the  filtrate^  a  white  preci(»tate  eoluUe, 
with  tli«  help  of  heat,  in  an  excess  of  wlution  of  cauMic 
potwh  I  if  Cttrboiiate  of  potaab  or  of  nxla  producer  a  whitp 
pntcipitate  ;  if  solution  of  nitrate  of  baryta,  or  of  chloride  of 
barinm  produces  also  a  while  prvrJiHtatc,  inMlublo  in  water 
and  in  arads,  tlien  tlie  wine  coutained  alum. 
^H  10.  Or  n  given  portion  of  tim  wini'  may  be  eva{iorati'd  to 
^^bynciQ  and  ignited  ;  the  ignited  nMdunm  in  thm  trcutril  hy  a 
nnall  quantity  of  hydrochturii'  noid,  evaporated  to  drynrsB, 
again  treated  by  dilute  hydnichloric  acid.  If  the  addition  of 
•olntiMi  of  canslic  polai>h  to  the  acid  solution  produces  a 
white  bulky  precipitate  soluble  in  an  excess  of  caustic  potash, 
but  which  is  reprecipilated  by  a  solution  of  sal  ammoniac. 
Itien  aium  is  present. 

11.  Aamall  quantity  of  «i///i A iirk-  acidia  sonieiimeM  added  ) 
to  wioea  1  its  preaence  in  the  frte  state  may  be  detected  by 
pouric^  a  drop  or  two  of  the  suspected  wine  upon  a  pi(««  of 
paper,  and  drying  it  at  a  Reiille  heat.  The  wine.,  if  pure, 
leavu*  the  paper  uualtcri^d,  but  if  it  contain  snlphuric  acidi 
the  paper  will  be  cornided  and  crumble  into  fragments,  on 
rubbing  between  the  linger*  the  part  which  has  thus  beeay 
moi«tencd. 

IS.  M.  LasKaignc  n»y9  aim.  that  pure  wine  Icavn  by  spon- 
I      Imoous  evnpoi-ntign  n  violet  or  purple  sinin  on  the  paper, 
wlulst  that  to  which  nulphuric  acid  has  been  added  (frtHn  2 
to  SOOOths)  leaves  a  pink  stun  in  drying. 

13'  The  paper  beat  suited  for  such  experiments  is  common 
glazed  paper  oontidnlng  starch  ;  or  it  may  be  pn-pared  by 
painting  it  a*  it  wvn  with  thin  piutc. 


k. 
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14-  But  the  most  fluent  a(lultt>rali«n  coimsu  in  ■> 
addittoti  of  water  and  of  kIcoIioI.  Tburu  in  ng  xUu&ctor^ 
iui^IIuh]  of  iletfvtiuf;  tbis  fruuii  wlivn  tbc  winu^  after  baring 
becji  Boplii.iticateil  is  lhi.->  multar,  lian  biicn  nllowcKl  to  renaiii 
uadiaturbcil  for  buhic  cotiaidcrablc  time,  aii<l  when  pcifectlj 
purt!  *ugM'>»[)irit  hiu  Ixx^n  omploTrd  for  iIk:  purpoee.  -  Tbe 
bvKt  tcM  in  »iich  cann  it  a  good  pnlatc  Um  when  tli«  spirit 
<!aipl«}'i.iJ  if  ordinary  spirit,  wliicb  is  gcnoralljr  the  case,  tW 
adulhtration  may  be  dclceted  by  distilling  a  portioo  of  Hx 
wine,  and  rubbing  between  the  hand  a  small  quantity  of  ilio 
sgiirit  whieh  dielils  oFer.  If  the  wine  was  pure,  uo  olber 
odour  is  diaecrniblc  but  that  of  pure  spirit ;  in  th«  contrarjr 
case,  a  peculiar  odour  (that  of  ml  of  grain,  or  fused  oil) 
bveoraiw  apparent. 

15.  The  quantity  of  alcohol  contained  in  wine  and  other 
apirituous  liquids  tiiay  be  summarily  agccrtainol  as  fi^owa  : 

Take  a  lube  grutluuU'd  into  100  parls,  and  lUI  np  50  of 
them  witli  the  liquor  under  examination  ;  add  thereto  12  or 
15  moivure*  or  parts  of  solution  of  baaic  acetate  of  lettd, 
which  io  made  by  boiling  together  in  a  glaas-vesscl  a  intxture 
of  two  ounces  of  pulverized  litliurf^  three  ounces  of  augar 
of  lead,  and  one  pint  of  water,  until  tbe  liquid  is  reduo<:d  to 
one-half  of  iU  rolunie.  'I'he  npirituoua  liquor  and  tbe  volu- 
tion of  basic  acetate  of  lend  are  to  be  abakeii  u>KCtlier  in  the 
tube  until  the  rolour  lia:*  nearly  dinnpiH-nnrd,  and  fuiwd  car- 
bonate of  potash,  previously  pulverixi'd,  in  nddtHl,  until  it  no 
loriifer  dissolves  and  then  falls  at  the  bottom  of  the  tube.  Tbo 
tnbti  ia  now  corked  up  and  left  at  rest  for  some  time,  wkeo 
tbe  nleohol  will  be  seen  floating  in  a  dii^tinct  Ktratum,  which 
enables  ilir  operator  to  read  off  the  quantity  contained  in  the 
liquor.  The  solution  of  bosic  acetate  of  k-ad  above  alluded 
to  ahouIU  bo  kept  for  H*e  in  a  well-corked  up  bottle. 

16.  The  quantity  of  alriohol  contained  in  wine  may,  of 
course,  be  dolermine^   aUo  by  dlflillation,  and  taking  the 

epeciSc  gravity  of  the  distillati;.     To  effect  Uii*.  half  a  pint 
of  tbe  wine  in  question  W  V*^  '^i»^^  *  *™"^  *'^'^  "^  retorl, 
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■dcpied  to  ft  Lidn'g'*  condensor,  connected  nith  A  g\uA- 
balloon.  The  opcmtor  diirtila  about  two-third*  of  the  wine, 
and  wheu  the  (llslUlule  lias  completely  cooleii,  itii  speciflc 
gnrit;  is  tlieu  taken  al  60°  Fahr.,  by  mvanMof  a  1000  grains 
ipeoiflc  gravity  buttle,  or  otherwiae.  Let  ua  auppo*c  that 
OD  weigliing  tliu  euiit«nl«  of  thu  s[)ecific  grarily  bottle,  it  'n 
found  to  be  960  graiiiH  ;  rrfemnce  to  tlie  tables  given  in  tlie 
Vtkle  on  Alcohol,  will  sliow  ihnt  nfuriia  of  specific  grairliy 
0.960,  contain  40.1  per  ei'iiL  of  opiril  undw  proof,  or  29  per 
cent  of  absolute  ntcoliol  of  itpreific  grarity  O.TyfiO,  and  hence 
tJi«  ignantity  of  tilcoliol  contained  in  the  wine  operated  upon 
id  easily  cnleulntcd. 

16.  Hitherto  we  have  spoken  only  of  tho  iwlulleraiioua  to 
which  genuine  wine  is  aubjecl«(l ;  we  hare  now  brii'fly  to 
consider  the  simulaliona  of  wine,  that  i»  to  »ay,  tho  Hupliid- 
tications  in  which  wine,  ioHtcad  of  being  the  principal  con- 
stituent, is,  aa  it  were,  the  adveulilious  substance. 

17.  lu  lb«  "  Publican's  Guide,"  and  "  Licensed  Victualler*" 
Director,"  the  following  impuilcot  receipts  are  given. 

"  To  niuiiufacturc  jiort  wine,  put  iiilo  a  cwik  previously 
fulpliurized — 


IS  gnlluns  of  strung  i'urt. 
6     do,      Kcctieed  Spirit- 
3     do.     Ougnau  Brandy. 

42     do.     Fine  Rough  Cydar. 

€3  gallon*. 
Id.  And  again,  another  directs  :— 


*i  gallona  of  Cydor- 


d<i.       Itnuidy, 
do.       Port  Wino. 

do.       Sloes,  rt«wcd  into  two  gallon* 
of  water,  and  th«  liquor  preaaed  off. 


63  gallons. 
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"  If  ihe  colour  u  not  good,  tincture  of  red  Mndera-woml 
or  cudbear  ilioulil  be  addrd." — Uak.bori^  «Mer.  brazil-wood, 
privet,  boet,  litmius  nni  all  used  lo  nuke  Ihese  apuriou*  wiaei, 
MMiM  of  which  do  not  eT«ii  coDtain  tfae  uaalltwt  i«nicl«  of 
wine. 

19.  These  adtillcrations,  and  the  caloarinjt  tnattMr  cmplo/ed 
in  making  Ihcun  nay  he  detected  in  variou*  wayx  ; —  Finn  of 
all,  wbui  irpirit  ha»  been  <un]>tojrc>d  in  tlic  mantt/aetttr*  of 
win^  it  niajr  gfitcmllj  be  drtvcted  by  tbo  odour  of  the  Uqnid, 
Ukd  aim)  bv  (bat  ol'  the  ili.xilbilc^  W  we  xaid  befon.'.  If  tliR 
INraportwn  i«  at  all  coiiiidt^rablc,  an  in  tbc  u\iaxi-  rtveipt*,  it.-i 
praence  m*y  be  readily  detectitd  by  throwing  ■  portion  of 
the  Mupectvd  wine  upon  brifihtly  igniliHl  charcoal,  when  n 
spodn  of  deflagnUion  will  taki^  pUcc  If  the  wine  it  falidlicd 
with  cydw  or  with  pwry,  cvaporatu  tho  winp  at  a  ttcam>heal 
to  a  syrupy  consistence,  and  allow  tli«  wliol«  to  cool  withoQt 
stirring  ;  at  the  end  of  24  hours  the  cl«r  Uquor  should  be 
decanted  from  anr  eryMabof  crtua  of  tartar  which  may  have 
formed ;  the  deoAnted  liquid  b  diluted  with  pure  di»liUe<l 
water  and  evaporated  as  before.  Tlie  crystals,  if  any  have 
formed,  are  again  neporated  by  decantatlon,  and  the  operation 
)■  repeated  until  no  more  crystals  are  formed.  The  nyrup 
which  is  Icn  at  the  end  of  the  expcrimenU  has  tli«  charscier- 
tstic  tMte  of  the  apple,  or  of  thi;  pcar. 

20.  We  idioolc]  n:miirk  aL-<o,  tliat  cream  of  tartar  being  otie 
of  tlie  constant  contittluciil«  of  genuine  wine,  any  wine  In 
which  lliis  iiulistancc  would  be  found  wanting  mi^^ht  at  once 
be  pronounced  spurious  ipso  fiu-U>;  or  if  the  <iunnlity  of 
tnrtnr  were  found  very  miieii  below  Uia  usual  (|uantity.  or 
above  it,  the  wine  might  be  safely  coDtdderul  a*  linving  been 
either  diluted  with  a  mixture  of  idcohol  and  water,  or  adul- 
terated with  eream  of  tartar,  probably  to  nimtilute  that  which 
should  have  been  naturully  preiM^nl.  In  order  to  detect  the 
tartar  and  determine  ita  proportion,  proceed  as  follows  t — 
'i'akc  a  given  (luantity  of  the  wine  under  exaniinaiian,  a  pint 
for  example,  cva\ior»lfcUi4t<(<\w*,aiiA\^'<*>Sa«.t«aiduuro; 
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'  (bll«rUl(!  of  [>oUuh)  in  tbcroby  convcrtoi)  into  air- 
bonatB  <if  poUnl),  whkb  bdng  cxnniinrd  hy  tpst  milphiiric 
•cid  (tec  AlAaiimtrtry),  will  indioktc  the  proportion  of  bilar- 
tnitc  of  potiwh  to  which  the  carbooalo  found  corrospniids. 
iUOO  gniim-mi!9Unircs  of  the  tost  Riilphuric  acid  employed, 
oonlaining  for  esampte  40  graioa,  or  one  etiuivalt-nt  of  sul- 
phuric add,  iril)  tlMrefoire  indicates  if  xaturutcd,  IttOuf  urcam 
of  tartar. 

21 .  According  to  Chevallier,  the  eolouring  matWr  employed 
for  adulterating  wiul'  may  be  deUicleU  by  aoliitiim  of  caivtic 
polasb  as  followa  : — A  solution  of  caustic  potash  is  to  bt 
odilird  to  the  suspected  win<!  in  sufficient  quantity  to  Mlurata 
tbe  arid  of  the  wini:.  If  the  colour  of  the  wine  i*  genuine, 
no  pr«cipital«  will  be  formed,  but  the  colour  will  change.  Grit 
frota  red  to  bottle  green,  and  af^er  some  time  to  brownish- 
gTMD,  or  brovn.  This  colour  diRera  from  that  produced 
when  an  artificial  colouring  matter  has  been  eHiploy«d,  for 
Bple;- 


■wmK   coLOtniRo   bit 

TIIK 

COLOTTIl   I'ltODirCED    BT 

rOLLOWlNO   flUBHTAKCES. 

njTAMU. 

Elil«r-berrica. 

I'urplo. 

Ld^ood. 

Ri^ddish-purplo- 

Red  MulborriM 

Piirplish, 

Braiil  wood. 

Rnl 

B(«t-n>ot  J  nice. 

IW. 

Utuius, 

Light  Violet. 

^^      American  Qrni>c. 

Yellow. 

^ft                 (PhiUiltLCt 

dotiundra) 

none  of  these  subManca  will  yield  Uie  (jraealsh,  or 
dark-green  colour  which  gmiuine  wiac  asMunen  under  (liit 
treatment. 

22.  When  wine  has  been  coloured  with  a  diVActimi  of  the 
peiaU  of  the  red  poppy,  by  li^wood,  or  by  Itnuil-wood,  Iha 
fraud,  according  to  the  cxpcrinieots  of  M.  Jacob,  inay  be 
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riRcogniml  by  mouu  of  a  aolatioa  of  dulpbate  of  alunui 
partit  of  Rulphnlc  in  100  pari*  of  watvr)  mix«d  in  «quji  pnh" 
porlioiii  with  the  vrinc  to  be  trulcd  (that  U  to  My,  one  flnid 
(Iraclim  of  cacb),  ai)<]  a  few  drops  of  solution  of  carbonate  of 
uiimoiiia  arc  thc^  poured  into  the  nuxturc.  (The  eofation 
of  (-oirhonatc  of  aminonia  is  made  by  diMolviiig  uighl  parts  in 
Weight  oC  carbonate  of  ammonia  in  100  parts  of  WRt«r.)  The 
ailditioii  of  the  carbonate  of  amTiionia  di.'tcniiincs  a  precipitate, 
or  imparts  a  tinge  variously  colouivd  to  the  wine;  if  it  have 
been  adultcntcdi  whilst  if  genuine,  only  a  greyish-while  pre- 
cipitate is  produced,  as  may  be  seen  here  under: — 


Pan  wia«, 

i>iire  win«  roixod  with  Btaul 
wood. 


Slifthtly  eoloured. 

arejiih-whiti;  precipitate. 

Caniiiue,  red  ur  plak  pred- 
pltate,  inor*  or  IfM  intoniw, 
aocording  to  the  extent  of 
the  wlultvratioa. 

Fine  dark-piirplc  precipitate. 

Slate  -  colcmrtH)    precipitate, 
more  or  lite  iatenM, 


Pure  wine  mixed  with  log- 
wood. 

I'uTu  wlue,  and  potaiU  of  red 
poppies. 

23-  Two  drop!  of  an  infuaioa  made  with  eight  parts  of 
one  of  the«c  subittances  in  250  parts  of  water,  ant  NufficJeDt 
to  produce  a  very  clear  rcocliou  when  mixed  with  one  fl 
drarhm  of  wine. 

24.  Mr.  Voget  propowid  the  solution  of  basic  acetate 
lead  to  detect  when  colouring  matter  lias   been  added  to 
wine. 


luid^ 


Pure  wine. 

Pure  wine  mixed  with  Btsul 

wood  or  eldet-berria*. 
Pure  wine  mixed  with  lwet> 

root  juioo  or  (audal-wood. 

Pure  Madeim  wine. 
Purv  port  win«. 


Greyish  green. 
lQdig<>  blue. 

Bed  pred^tat*. 

light  yellow,  or  cream  ootonr-' 

cd  prcoipitate- 
QTc<t'is'l\,  ■♦I'Atv  a  tli^M  tinge  • 
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Witb  logwood— eonoetitnted. 

Ditto  diluted. 

With  btwt-toot  juioo — conoai- 
tnted. 

Ditto  diluted. 


Orimsoii  rtA. 

Ijcnd<tn,  or  Muiili  eglour 

Puce  ooluur. 

Fl«>h  colour. 


2S.  Benudiuit,  liowuver,  ftMerta  ihftt  the  colour  of  lh<r  pre- 
capJtKte  variei  with  the  ngn  of  th«  wine  tcalcd. 

S6.  Aeeordiog  to  -M.  Nr-u  rnu  Eaeiibeck,  tlie  be^t  uiclhrKl 
of  detectiug  tli4!  colouring  miitter  of  spurious  wiats  cooHtsLa 
in  maktnj^  tu-o  3olulton:< ;  tliL'  fini  with  oiie  puct  of  tJum  ttnd 
•teren  partH  of  diitillrd  wktcr ;  tLu  secoud  with  oac  p«rt  of 
carboual«  of  [loluh,  nnd  right  part*  of  water. 

A  dett^nnincd  volume  of  th<^  wini'  to  bt!  tt?^ti-d  i*  mixed 
with  its  own  bulk  of  ihc  alum-iiolutiiiii,  mid  varlxioate  of 
potash  is  K'^miultiij  poured  into  it,  takioK  care,  Iiowever,  not 
to  deoumpuai!  llx-  wliok  of  thr  alum.  Tli«  aluiniua  U  Ihcnbj 
pncipilttird,  but  i\s  it  unices  with  the  cutouriug  mulKir  of 
Um  wiue,  thi:  prccipitnte  it  variounlj^  culourei],  according 
lo  the  ■peci<«  of  colouring  matter  with  wbicti  it  ia  coid< 
billed. 


Ding7-gT«7  pT«oip[tM<^  P^rtlj 
soluble  in  an  oxecM  of  tfao 
re  Hftciit,  iu  uvvi  wiDM. 

Gnjiab-bruwn  pr«cipicat«,lw- 
Goming  black  b;  exccn  of 
alkali. 

Ihirpliih- brown  precipitate. 

are^isb-blue  piccipitnto. 

Purple  precipitate. 

Violct-grcy, 
Pink. 
37.  From  tlio  above  tabic  wc  m»j  conclude  tliat  all  tlioM 
wiDca  which,  being  treated  hy  wlution  of  alum  nnd  of  car- 

Lbooate  o(  potash,  yield  prociiulaUia  of  a  bla«,  Tiolct,  or  pink 
oolour,  VMj  be  aiupectcd  of  having  been  artifidaUy  coloured. 


Whh  pure  wbe. 


I  coloured  with  the  petals 
of  the  rod  poppy. 

I  Wine  edourod  h;  privct-btr- 

rios. 
Wine  cubured  \>j  luyrtle-ber- 

riof. 
LWine  oolourcd   by   Gldcr'boi^ 

riea. 

■Wine  coloured  by  Brazkl-woud. 
'  Vine  coloured  by  loj{w<»<L 


iM  ZAFFRE. 

WOOL.— Seo  Cemn. 


YELLOW  SULPIIURET  OF  ABSENIC— See  SuiphurH 
of  Attenie. 


Z  A  F  F  R  E. 


I.  T-tSrv  in,  fMiaitiallj,  n  ciMnbinnticn  of  nlica  *nd  of 
osydc  of  <:i>lalt :  (hai  of  uoiamerce  coDnKt*  of  nxiitc*!  cobnlt- 
am  and  i]unrtz  in  tini!  powdrr,  nnd  coiiw^ncnllj  conUiuis  all 
iW  luclallir  nxydi-^  whirh  mty  iinppiMi  li>  i:xi«t  in  the  ortk 
A  line  samplu  whirli  I  analysed,  cunUtinud — ' 


4 


Oxydv  t>f  Qubalt 

13.S 

I'oroijde  of  iron 

35.7 

Aluiuina 

3J 

Rilica    .... 

4U 

Arwiuo    .        .        .         . 

M 

^Vat«^  aud  low    . 

34 

loao 

But  otiifrr  HAmples  contain  only  from  ono  to  tlireo  p«r  0«ilt.  of 
cobalt,  and  from  two  to  six  per  cent,  of  nickel,  also  copper, 
and  tiom«iim«s  silv«r. 

3.  Tiic  nnnlyoiH  of  r.nffrp.  ii  performed  like  llial  of  tlie  ore* 
of  cobalt  anil  of  nickt^l ;  tljat  is  lo  say,  tlie  ore  or  the  xoffrCi 
prerioiisly  reduced  into  line  powder,  U  treated  by  bydro* 
chloric  acid  or  by  aqua  n-gia,  and  llie  Mtlutiun  no  obtaiDcd  i> 
fillcrcil,  ill  order  ro  aeparatc  ibe  mUcu,  wliicU  i*  gciiei»lly 
a  ferrujtiiious  sand;  or  elite  the  pulverised  min<.-nd  may  be 
fuaed  with  about  four  liinea  ita  weight  of  t'urbouate  of  potash; 
tbe  crucible  contaiiiiiig  the  fuaed  iuu:>s  in  placed  into  a  Ui'ge 
capBalc,  and  dilute  hjdxwUoTifi  a^td  ia  poured  upon  it  in 
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HiudI  <ii>Mitilirji  nt  ft  tinM:  ftnil  grftiltuUIf,  M  the  cflervefocncc 
sutwuloa ;  tbe  large  cspauLe  h  for  the  purpow  of  eoltrcting 
Um)  small  portions  whicb  may  be  prajt-ctii]  by  Uic  Hfcr- 
vMoencc.  The  wliohi  Is  then  cT*porat«Kl  to  drjnc»«,  the 
Ary  iDftH  ia  tirenched  with  hydrochloric  acid,  dilated  with 
water,  and  filtered,  in  order  to  scpaistc  the  eilioL  WLkhevvr 
waj  tlie  Bolutioa  is  i-fl^ct«d,  a  stream  of  Bul{)horvlled  hydrqgca 
18  paased  through  (he  acid  »olulioii,  and  llie  whole  is  \ett  to 
digcat  for  WTcral  hours  in  a  warm  place.  This  will  pr««t- 
pitat«  the  copper,  silver,  and  arsenic  which  may  be  present 
in  Ilie  liquor;  or,  if  iron  be  present,  which  in  almcwt  atirv  to 
be  the  case,  tlkere  will  be  also  a  pr«cipilute  uf  sulphur  rraia 
tbe  decomposition  of  lh«  sulphtiretled  hydrujitii  employed, 
especially  if  aqua  regia  has  been  used.  These  Hubstances 
an  separated  by  hliering,  and  whelher  the  solution  of  the 
miDcral  has  been  ctfeetcd  by  hydrochloric  acid  or  by  aqua 
regi«,  the  operator  nkuil  now  add  siiine  nitric  acid  to  t]i« 
fihrate,  previously  boiling  it  until  all  odour  of  auli^urwttvd 
hydroj^u  bus  diiuppeared,  iu  ordtu-  to  jicroxydiyn  the  iron 
which  in  routuiiivil  in  iho  filtnitL-  with  the  <ixyd»  of  cobalt 
■ad  of  nickel.  The  liquor  is  then  neutralised  by  ammonu 
until  a  few  flaken  of  peruxyde  of  ir»n  begin  to  nppeur,  and 
theprecipilationiitcoinptclcd  by  iiRcilution  of  neutral  succinate 
of  ammonia.  Tbi!  pursuocioul<^  of  iron  ihun  precipitated  is 
oollectdl  on  a  filler,  carefully  washed,  ignited,  and  weighed 
is  pcroxyde  of  ir«n. 

4.  Tothtt  liquor  filtered  from  ihi-  perfiuccinatc  of  iron  a 
large  quantity  of  solution  of  sal  nmonminc  is  added,  and  it  is 
largely  dilnKv)  wiih  wclUlwiled  water,  so  that  it  may  be  free 
fWim  nlmnfrphrrii-  nir  ;  and  whikt  still  hot,  the  wluliOD  is  put 
into  II  lliuik  c-npnhic  of  being  well  corked,  and  a  solution  of 
potuh  bi-ing  nddfd,  the  flank  is  corked  up  and  left  at  rest 
utitil  the  liquor  liiu>  come  of  a  ftne  cli'ttr  red  colour.  More 
potash  ■honid  be  added  if  nneetiMU-y,  onlil  tlus  point  is 
attained.  The  precipilat*  eoonsts  of  oxyde  of  nickel,  whtcli 
may  be  coUcclcd  on  a  filler,  dried,  iguilcd,  anil  weighed. 
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.1.  The  lH)Uor  filtered  from  ihp  cxyie  of  iu«kd  is 
Iriwtcd  bj'  hj-ilruHulphuret  of  ammonia,  which  precipitati 
tiie  cobftll  in  tbu  state  of  Unck  8ulphiir««,  which  is  mUected 
on  n  lilti-r,  oiul  woahed  nilli  water  oonlainiog  a  tittle  h^dru- 
sulphurrt  of  nmmonU.  TIik  precipitated  sulj>1mrel  im  tive 
filter  it  then  mtiijimI  from  it  as  eoaipleli^l}'  lu  podnible,  and 
put  into  a  glast-braki-r,  the  6ller  is  thi-n  burnt  on  the  corn* 
of  a  pla(inum-crucibt<!,  the  iwbeH  are  addod  to  the  nuus  in 
the  glRs»-b<?nkiT,  nnd  Ibe  wliole  U  boiled  with  nitric  acid 
until  llic  onlphiir  liiu  leparated  in  lumpM  of  a  pnrc  yclh>w 
colour.  Thu  litiuor  iii  then  diluted  with  water,- filtered,  ant) 
tbe  <N>)xilt  ill  preeipituted  iu  ilie  «tale  uf  hj^drnte  of  co- 
balt b^  a  nciliition  of  potiuh.  The  precijutate  in  eoltpcled 
on  a  filter,  tnuthcd  with  hot  wntt-r,  ilrietl,  ignited,  and  weighed. 
The  hydrate  of  coliall  after  ignition  in  in  the  «tnte  of  inter- 
mediary oxyde,  containing  ihrei"  e-quivalentu  ol'  oohall,  and 
four  c'liiivalenl*  of  oxygen.  When  the  exact  quantity  of 
cobalt  containiut  in  the  hydrate  in  required,  the  ignilttd  oxydo 
should  be  heated  in  a  glA»»-bi]Ib  in  a  current  of  hydrogen 
gas,  by  wiiieh  it  is  reduced  in  the  state  of  metallic  coba]t, 
and  wdghed  as  ituch.  Chemists,  however,  are  not  yet  in 
powetdoo  of  any  very  accurate  proccM  for  the  analysis  of 
X'l/^.— ^See  my  edition  of  /tou^t  Analjftkal  Chimtttry.) 
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SPELTBR.  SPELTER,  OR  ZINC  ORES.  BLENDE. 
CVL  AMINE. 
1.  Ziuc,  or  spelter,  i*  obtained  diiefly  from  two  minerals, 
nnmi-ly  : — blende  or  Hark  jaek,  which  is  a  Kulphuret  of  »ne, 
and  calamine,  which  i»  a  curljoiiato  of  «inc.  The  1att«r  ore 
is  till!  moHt  abundant,  and,  coiuequently,  tlu!  oliief  aource 
froui  wtiich  the  xinc  or  spelter  of  eommercc  is  obtaiuied. 

2.  In  this  country,  however,  Wewde  \a  the  ore  generally 
employed. 
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3-  The  dnc  or  Spdter  of  commerce,  from  whatttTM-  num- 
producnl,  ia  neTer  |>ure  ;  h  conUin*  ordinarily  about  one  pfr 
cent,  of  iron,  of  iead,  ami  sotiietimes  also  some  earbim,  cop 
ptr,  eadmiam  am)  artenic. 

4.  'Die  pro|jurlii>ii  of  iroa  contained  in  line  amoanU 
sometimefl  to  firu,  or  six,  or  cren  et^lit  or  ten  per  cent.,  the 
lowest  of  Umm  proportions  renders  it  unlit  for  wiveral  pur- 
poses i  ia  (hat  *tAt«  it  does  not  laminntc  well,  and  i*  alauwt 
untlt  for  zincing,  or  aa  it  is  coiled  ^atranisiaif  iron. 

5.  TlieM  impurities  exw  chiefly  derived  from  the  ores  frooi 
which  t]i«  xinc  t»  obtained,  but  the  iron,  at  tcoil  when  in  the 
large  proportionc  above  alluded  to,  ia  derived  frnm  the  i>p|<«- 
ratui  L-mpIoycd  in  smelling  the  ore  by  wlint  in  nltrd  the 
BcIkuui  pmet-jg,  in  which  the  voUtilitcd  cine  is  condeoMd 
in  nwcxlcs  of  cut  uon,  into  which  it  rctoainx  in  a  molten 
Slal«  for  seroral  honrs,  during  which  it  itnbibvx  a  lar^ 
cjnanlity  of  iron,  as  nbovc  enid.  'rhi*  proccw  in  that  followed 
with  the  ores  of  Iei  ^'icillo  Montngne,  and  (he  iinc  from  that 
most  extensive  c»labli#luncnt  ii,  thsrcforc,  always  contami- 
nated, 8ometime«i  to  a  great  extent,  by  iron.  In  the  proc«w, 
called  the  Silesian  process,  followed  at  Slolbt^,  n««r  Aiz> 
U-('hapeUe,  and  in  SilesU,  the  muffles  and  Goodcnsen,  be- 
ing all  made  of  clay,  the  tine  gradually  dropping  fmoi  tlie 
clay  condcnseri  or  "  boot*,"  \&  rcmelted,  at  leiwl  st  Stolberg, 
in  clay  pans,  and  tlie  tine  of  that  establishment  is  on  that 
account  remarkably  pure.  Mr.  James  Graham,  a  few  years 
l^HO^  took  a  patent  fur  the  reduction  of  linc-ores  by  rocoiui  of 
U  IngeniouH  iukI  uiu.it  economical  apparatus,  which  produoee, 
even  from  bleudr,  ziiic  equal  or  eveii  superior  In  quality  to 
that  obtained  Irom  caluinme  by  the  Silesian  process. 

6.  In  order  lo  delerutinii  the  qunnlily  of  impurities  can> 
tained  in  the  ueial,  prweed  a«  follows : — 

7.  OiL'iulve  a  certain  wefxht,  23  grains,  for  example,  of 
the  metal  in  n  -Jight  excnm  of  hydrochloric  acid.  If  a  black 
insoluble  reiiduum  is  left  it  coniu.ils  of  carbon,  whidi  may  be 
«t  onm  separated  by  filtering,  washed,  and  weif;hed. 
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8.  Tbe  Mid  filtei«d  liquor  is  then  trailed  bj  a  cnrrent 
of  HnlplmreltMl  hjdmgiMt,  until  it  mbcIIh  Rtrongljr  of  !>al- 
[ihurRltixl  lij'ilrogcn,  And  tb«  whole  ia  left  fur  mniw  time  in  ■ 
moderKtcl)'  warm  place  ;  the  Irad,  copper,  eadmiam,  and 
oranw,  if  may  be  prcAcnt,  arc  ihnvby  jiivcijtitstcd  in  (be 
statu  of  Bulpburcts  of  tluM  metnLt,  uiid  maj  be  M^parated  t^ 
fillMing.  The  flilrste  n'hiclt  (vMitjuns  tb<;  tiiic  aud  iron  ia 
tbtin  to  be  bnil^  until  nil  <Klour  uf  HuIpliurctU-d  bjdrogen 
has  dlaapiHMrcd,  a  little  nitric  acid  is  added  to  pcruxydize 
tlto  iron,  and  ilie  whole  is  boiled.  Wlien  Uie  liquor,  wliicb 
should  noi  cuniain  too  much  acid,  (ia  which  ctan  it  sbtpuld 
be  cvapornled  to  expel  tlie  exci»s)  has  cooled,  carbonate  of 
barrta  in  powder  in  added  in  exccM,  and  the  whole  is 
thoroughly  ntirnid.  The  wlioto  is  lefl  at  reot,  and  iu  Uw 
coarse  of  an  hour  the  peroxvde  of  iron  will  have  uitindj 
d^toaited  in  the  Mtate  of  bii.-iic  carbonate  of  pervxydv  of  Iron, 
mixed  with  llic  exc4»a  of  carbonate  of  baryta  employed.  Tlw 
Iircfipilato  i*  then  collected  on  a  nilcr,  and  washed. 

9.  The  tlitrato  is  now  ircaloJ  by  dilate  sulphuric  acid,  in 
trder  to  precipitate  the  baryta  which  is  hdd  in  solution,  and 
after  sepu-ntin;^  the  salpfaate  of  baryta  produced  by  filtcrn^, 
the  tiliittti-  which  ROW  eontaios  nothing  else  tbsn  the  oxyda 
of  eluc,  is  precipitated  in  the  state  of  carbonate  of  ainc,  by 
pouring^  lutu  it  an  excess  of  solution  of  carbonate  of  soda ; 
the  whole  is  boiled,  and  the  carbonate  of  sine  produced  is 
colloctod  on  a  filter,  and  strongly  ignited  by  means  of  lui 
nrgand  Hpirlt-lanip,  or  of  luy  blow-pipe  ga»-fumac<^  by  which 
the  carbonic  acid  ia  expelled,  and  the  oxydt^  of  xini:  left  may 
iheo  be  weighed.  40  grains  of  oxyde  of  xine  c-untain  32 
grains  uf  uetal ;  or  each  grain  of  oxydc  of  luic  contains 
O.HOI3t<  grain  of  Kinc.  The  impurities  may  be  determined 
by  the  differfTice  of  weight. 

10.  Analipuo/  Zinc  O^ef.— Many  or«w  accidentally  contain 
;diu^  some  ore-i,  for  example,  i n  galenas  (aulphurel  of  lend)  ihe 
proportion  of  xluc  »  winGtimce  sufficiently  oooaiderable  to 

ailovr  of  its   being  aepwaXcA,  -((Wwix  W  \V»x  tsoK  i*  wcom- 
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pKahed  ennp1.r  i>y  wtt»hing,  on  account  of  iIhi  differeooe  of 
the  specifie  grtviiy  of  l>ie  btiindn  nn'l  iIk;  gnliinti,  tlie  two 
om  may  be  t]>us  tamit  nptill^r  uid  rcotioniiodly  MpareMd. 
The  pnndjMl  ores  of  riiw^  mt  wo  sftid.  uri:  blende  aiwl  c«l«- 
iinine,  and  they  are  tlie  only  <>«■»  wliirli  lu*  worked, 

II.  BtcDde  in  K  natirv  !«iil[ilmri't  uf  rinc.  It  is  jteuerally  in 
aniorj>li'>u8  tDOMesi,  of  a  lanic;iUr  or  tibroax  Mtnictarp.  brittle. 
gOWraUy  of  a  black  or  greenish  colour,  lo  which  circum- 
BtancA  it  uiir«a  its  name  of  Black  Jath .-  fmiiicntly,  liowovcr. 
If  bas  a  brown  or  ruddy  tiogt;,  in  n-Iiicb  ciwn  it  ix  known 
under  the  name  of  nthif  tUade.  RooKtinieit  nUo,  but  rarely. 
It  ia  yellow. 

1'^.  Blende  in  randy  met  with  in  a  pure  atale  ;  in  genenl 
it  is  eoaUtninnlvd  by  tulphnrrt*  of  iron,  of  radmium,  of  Uad, 
lA copper,  of  artenie ;  it  may  nl*Oi  and  dora  unually,  uonlain 
aitimitta,  tiiiea,  magnttia,  mad  ^fluoride  of  ealeinm. 

13.  When  blende  i*  obtained  from  kbIi-hh,  it  i»  important 
to  uc«rt«in  whether  it  ij  sulHctvntly  well  pTe]iarcd  and  duly 
Mparated  from  sulphurct  of  lead,  for  the  laltor  compound 
ha  a  very  deHtruclive  action  upon  tlie  muffle*  in  which  the 
ndnetioa  la  cfiected.  In  a  |iru(%«  wiitcli  I  uontriviHl  some 
time  a^  however,  tbe  ciiic  beuig  reduced  in  a  vuieltiiig  fur- 
nace^ of  a  peculiar  construction,  the  preaence  of  lead  is  not 
obJMlionable.  Iti  England,  well  prepared  blende  oonlaiiu 
■ometimei  a;i  much  as  92  per  cent,  of  sulphurct  of  linc,  6 
per  eont.  of  protoiulpliuret  of  iron,  and  1  per  cent,  of  earthy 
matter ;  il>  specilic  gravity  is  from  3.6  to  4.0.  I'h"  usual 
cant«nts  of  blende  avern^e  from  50  (o  53  per  cent,  of 
sine. 

l-t.  Tlie  uclual  analysis  of  lliis  ore  is  perfonnod  as  fol- 
low* : — 

lo.  A  weighed  (luaiitity,  for  example  35  grain*,  of  the 
ore  are  redui^ed  inio  very  fine  powder  and  diswlved  ia  pore 
nitric  atid.  or  aqua  rcKia,  with  the  help  of  beat.  The 
aalpbtiretM  are  thereby  oxydiaed,  a  portion  of  the  sulphur 
being  conrcrted  into  suli^urie  acid,  whilst  aoolber  portion 
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wjianitn  at  first  in  the  Bha|»e  of  flakes  of  a  grej  colour, 
hut  nhicb  f^duaUy,  undvr  the  inllDf  noe  uf  tlie  bcjling  add, 
ii|lKli>ffli-rati;  into  luinpn,  which  uUiinattlj'  a;Mum«  a  pure  yellow 
cohuT.  Tlx-  (ligcHtion  in  the  acid  obould  Ik-  conllnaed  until 
thin  rcnult  ii  olilmined.  Tbo  irbole  U  tbeu  itirown  upon  a 
lilt«r,  whicli  riHaiiu  not  only  llils  uutUasulred  Aulphur,  but 
likifwiw-  the  ■ilica  irhtch  vras  cofilaiited  in  the  ore.  Hiece 
in.iolubk  portions  arc  tli«n  washed  uihI  dricsl  at  a  gentle 
heat,  utUrr  whicb,  the  lumps  of  auljtliur  and  llie  aiUca  omj 
each  be  weighed  aeparotelj'.  Tbe  aulpbnr,  however,  after 
weighing,  sboald  be  ignited  in  a  small  counlerpoooed  ptk- 
tinum  entoibk  ;  if  a  £xcd  rosiduum  reniain*,  it  conrirta 
f  ither  of  the  oxydc  of  the  metal  with  whkb  tbe  sulplmr  wu 
Minibin«il,  or  oftomi;  otiter  inioluble  nwlter,  frooi  the  matrix 
or  f/anfftt*. 

16.  A  cunrrnl  of  sulphuretted  bjrdmgcn  i«  then  poMed 
throuf^  tbe  acid  filtrate ;  if  thii  produce*  a  black  procipi- 
lotf,  lr»d  or  roppfT  if  present ;  if  yrilow,  it  inny  be  nrtrmu: 
ot  oryde  ofeadmitim;  but  whatovor  the  precipitate,  it  must 
be  separated  bj  flltering,  washed,  and  kept  for  furtker  ex- 
uninBtion,  should  tlie  operator  wish  to  detenntne  mfe 
qtlMdy  its  nature  and  quantity. 

17.  Tlie  fillraie  is  now  boiled  until  all  smell  of  snljyhu- 
retted  hydroK^^n  baa  diaappcared,  and  it  is  then  supcrMtu- 
rated  with  animonbL  This  addition  of  atnuouia  in  excess 
will  at  first  produce  a  precipitate  of  oiyde  of  xinc,  and  of 
peroxyde  of  iron,  but  the  oxyde  of  zinc  i«  re'diiutotrcd  by 
the  -exoesa  of  ammonia  employed,  wbilsl  the  peroxyde  of 
iron  i,*  left  on  the  filter  in  an  insoluble  «t«le.  Yet,  as  it  re- 
tainii  a  certain  quantity  of  oxyde  of  zinc,  it  is  advisable  to 
redissolve  at  once  the  prcci|Htatod  peroxyde  of  iron  coU* 
lectcd  on  the  filter,  in  a  little  hydrochloric  acid.  Ammonia 
is  then  added  again  in  sufficieot  quantity  exactly  to  ueutnlizc 
the  acid,  and  as  soon  as  a  few  roddiah-brown  fialces  of  per* 

oxyde  of  iron  begin  to  appear,  wliicli  are  not  re-dissolved 
by  beatiag  the  liquor,  BHccin*V«oS»aOT«ni'vo.'ia»AAKi\,«io  as  to 
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ftpndpitAtc  the  whole  of  the  [tetoxyin  of  iron  in  the  state 

penucciaftte  of  iran,  whick  b  Uiea  collected  on  a  filter, 

wuhcd,  and  the  litjuor  Allered  therefrom  is  add«d  10  that 

:  obuined. 

16.  The  whole  nuus  of  the  filtrate  which  i»  Btrongly  am- 

rmonincal,  eolourhtt,  aod  cUar,  \a  then  treated  \iy  hydrosul- 

I  f  buret  of  animonU,  which  pretipilatea  the  sine  in  the  Btaie 
of  sulphuret  of  xinc.  This  precipitate,  which  is  bulky  and 
white,  must  be  allowed  to  settle  coiupletely  before  filtering  ; 
tite  li^iuor  i»  then  decanted,  uiid  the  precipitate  i*  tlirowti 
upon  a  filter.     It  is  necessary  tu  operate  nil  fint  dci^^ribcd, 

^Ua  otherwise  the  sulphuret  of  zinc  would  soon  block  up  the 

I  of  the  filtering  paper,  and  the  filleriug  would  then  be 

exceedingly  slow  und  tediuue.     Ity  decaiiiiug  or  filtering  (he 

clcKT  su]Hiri]iiturit  liquor,  oti  the  contrnry,  the  filtering  pru- 

[  coeds  very  rapidly,  and  ta  accomplished  in  a  reiy  abort 
time.  The  precipitate  should  be  washed  with  wuti^  to  which 
a  little  hydrosulphiiret  of  ammonia  1ib$  been  »<ldcd,  and  then 
digmted.  whilst  still  moiat,  with  the  filter,  in  concentrated 
hydrochloric  acid,  by  which  it  is  dissolved  with  evoiuiion 
of  mlphuretted  hydrogen-    The  whole  is  then  lefl  to  <ligeBt 

'  in  the  acid  until  all  odour  uf  sulphuretted  hydrogen  has 
vaoUhcd,  the   liquor  is   filtered,  end    the  filter  is  washed 

i  with  hot  water.  The  oxyde  of  xioc  contained  in  the  £!• 
tratc  is  then  precipitated  by  means  of  earbonatr  nf  soda. 
Aa,  however,  the  filtn)l«  contains  a  large  proportion  ol 
Buinioniacal  salts,  the  carbonate  of  soda  must  be  added  in 
sufficient  quantity  to  decompose  them,  nnd  the  whole  Is 
evaporated  to  dryness  in  a  Florence  fia^k,  inclined  at  an 
angle  of  about  (5',  in  order  to  avoid  Uws  by  spurting.    Mot« 

I  carbonate  of  «oda  is  Hgain  added,  as  long  a«  a  strip  of  tur- 

tsieric  paper  held  in  the  stcani  issuing  from  the  flask  Itirna 
brown;  or  aa  long  as  while  fumes  arc  oli!ierved.  when  a  glaas 

I  rod,  moistened  with  moderately  dilute  hydrochloric  add  is 
bdd  in  the  said  »ieain  or  vapour. 
19.  The  addition  of  carbonate  of  soda  to  the  liquor  doex 


i 

11 


4 


60S 


zntc 
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not  U  fini  produM  any  pr^dpitatc,  bat  bjr  boiling,  and  i 
MBBWDJaMl  mJu  in  the  aoluiion  u«  gradaaU;  daooiDpoMd,* 
wUu  preeipitMe  of  carbonate  of  line  maktn  ils  appearanoc 
Tbc  dry  mMH  Ld\  xllvr  CTaporatioo,  aa  above  aaid,  is  then 
tiTaled  witb  boil)n)|[  water,  filtered,  wtiabnl  with  hot  water, 
and  the  carbonate  of  einc  iw  tlic  filler  iit  tben  dried,  unofjif 
igoiied  in  a  platinum  crucibks  and  tbe  oxjrde  of  alne  left 
i>  then  wdgbcd. 

SO.  Tbr  operator  •Jioiild  not  omit  tn  t«et  tbe  liquor  fillen*! 
froffi  tti«i  carbonate  ot'  sine  prcc.ipilatod  bj  carbonate  of  toda 
with  b}-(lrDei)lphDr«t  of  ammonia,  for  ifa  bulkjr  wtutc  preci- 
pitate^ were  then  prodoeed,  it  vroold  be  •  proof  that  all  tbe 
■alts  of  unmooia  bare  not  be«a  dectHnpoaed,  and  ibat,  con- 
MquotI/.  the  liqoor  conuina  still  wcne  bdc-  In  that  ca>p 
tbe  small  precipitate  lbu9  prodnoed  abould  be  separated  and 
treated  as  abore  «aid. 

21.  Tbe  MTtlu  are  oootaiovd  lu  the  Uquor  01t«rod  from 
tbe  Bulpburel  of  sine  produced  bj  bjrdraettlpburvt  of 
MOOioitia. 

SS.  Calamine. — TbiH  ore  ia  tbe  meet  abundant  of  tbe  onw 
of  xlnc,  aud  it  often  coiiiaina  Bonie  iilicale  of  xinc,  carbonate 
of  iron,  of  copper,  iron-p^itc«  and  gi^cna.  Wc  give  here 
the  Gatnpo*ilion  of  the  ores  of  calamine. 


OhMIIvbU. 


Oxydeofmt 

Silisa. 

Water 

Oxjdv  of  in«iyuiG«e_ 

Ovbon*!'  of  nor. 

Onydo  ufltoii 

Sulphurcti'firoa...,,. 

dtj 

^MmnaU 


•lllaiMof 


AElbjdFDIU 

alUali  »t 


71.3 
U.0 

H 

3.7 


C3.2 

3a.6 

1.0 


4.S 


It  j\a\it 


S.4 
S.0 
0.8 

eo'o 

3.B 


1.1 
J.3 

27.0 
1.4 
1.4 
3.U 


BtwMe 

vUeafRA 

3S.il 
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23.  Tlic  analysis  ot  tiim^yiM  \a  ^i»1wnMA  \\v  t.b«  same 


ZIKC. 


«0T 


mmmter  m  tor  blende,  r.xcqtt  ilut  hj^rocliloric  add  muRt  bv 
eroplojcd  tnsMH]  of  nitric  iici4  or  aqiin  rcgin. 

34.  CarhoMatr  of  tine  of  thupt, — The  carbonate  of  linc  of 
■bope  oftMi  coulaiiia  truces  or\j  of  that  Hubstanoe.  sulpbate  of 
bar/u  being  <t(lea  laif^lj  aMxA  thereto,  and  Mmetima  the 
M  C«U«d  carbomtle  of  :ine:  l-orsUIb  iiItoi;etli*r  of  -lulphaiv  of 
baryta,  or  of  carltonalc  of  iimr,  or  uf  sulphate  of  lead,  rlo 
carbonate  of  xinc  being  prrscnt.  Tltese  frautb  uk  delected 
by  Iraaltng  tin;  wunple  with  hydroohtoric  arid,  wliich  dis- 
•olr«a  the  carbonate  of  *inc  and  of  lime,  but  U»vc»  the 
■utphati;  of  boiyta  or  of  Imd.     Thi-  wliole  u  then  thrown 

fnpon  a  filter,  and  to  the  filtrate  an  ex<»'»»  of  ammonia  is  flrit 
added,  and  then  aome  uxaUto  of  ammonin,  which  prceipitatrs 
lli«  iimt  aa  oxalate  of  line,  whiUt  the  zitic  rcmuin.i  tii  i^olu- 
IfoB.  Tlie  oxalate  of  lime  is  8q>anit<!<l  by  filtering,  it  v 
washed,  dried,  and  ignited,  in  order  to  concert  it  into  car- 
bODSte  of  liuie,  in  which  state  it  is  weighed. 

iS.  The  aniiuoiitiical  liquor  Rllcrcd  from  the  oxalate  of 
lime  ta  tlien  treute<l  by  cnrboiinte  of  »oita,  in  order  to  preci- 

Ppltate  the  sine  lu  carbuniitc  of  sine,  or  it  may  be  preeijiitated 
In  tbe  atate  of  aulphuret  of  eiiiu  }>y  hydrosulpiiuret  of 
atriDioniu,  the  pioceM  being,  in  thut  ea.te,  tlio  nuuo  aa  we  juat 
(leacribi-d  for  the  analysia  of  blende. 

26.  The  portion  which  was  insoluble  in  bj'ilrochloric  acid 

be  Identitied  ns  sulphate  of  hnrytI^  or  of  lead,  beeniiK. 

moistening  it  with  hj-drosulphuret  of  ammonin,  it  will 

tnm  bbick  if  sntphatu  of  lead  is  prcnent,  otherwix;  it  will 

remain  white. 
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CHEMICAL 
CLASSmCATION  AND  NOMENCLATURE. 
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Atntovaii  tli« «xpo«itieo  titkt  fclM^lM •£ ttM i 
meoclKtnn^  of  tfae  doctrioe  of  aqoinlMti,  tad  cf  0n  I 

iriilch  Uw  BuiDbcn  of  c(|iuTid«<iU  of  which  ebtoued  nwiUMwii 
oooritt  is  cxpRMMd,  betoog*  propertj  to  %  Tn»tim  of  Clwaibtfy. 
j«t  I  Iwn  tboo^t  il  adviMbte  Ut  gire  ber«,  m  modnet];  u>d  u 
dMtrij  u  pMdbkv  aa  Moovnt  of  thtw  pdndpti^  In  Mder  that  Uic 
unhMmwJ  iMder  nfty  b«  mmIiM  to  imd«t«<iad  titt  uture  of  the 
chcrojod  reactioo*  nwntJiMied  in  icTvr*]  pMt«  of  tbe  artklei 
tR«t«d  of  in  thii  book.  Tu  uitmy,  thcrefan^  th«  following  ob- 
wmtiooa  maj  not  be  found  uuaccepUbL.'. 

All  MibtUiicci  in  iwtura  w  cither  ainiple  subetaiioeB  or  mm- 
ptmai  nbttancM. 

A  (impte  tuhotoncc  i*  that  which  cannot  be  deeompCMd  1^  nn; 
of  the  nennii  at  our  comnmud ;  mob  u,  for  example,  I'rait  or  tdW, 
^m  which  DuthiDf;  but  iron  or  jW^d  oan  be  extraetad. 

Oonipuutid  RubetaticM  are  the  reaolt  of  the  oomlniiatiaa  of  two 
or  mora  ximplo  hodicii;  ntioh  na,  fur  example,  red  ox jde  of  mer- 
iniry,  which  yield*  by  boat  oxiigm  gra  and  ^mifjbUrtr. 

In  the  preaont  static  of  oliemicnl  knowlodgc  tbe  Dumber  of 
timple  sulittanooe  la  aixty-twu.     Tbey  are : — 


Gluciniaiin. 
Gold  (Aurumy 

Ilmenium. 

Iodine. 

Iitdiun. 

Iron  (t'tTTom). 

Luilhanum. 

Lead  (Piumtim). 


Alumlniom. 

Carbon. 

Anlimnnj  (SNBium). 

Ceriuni. 

Anenio. 

Chlorin*. 

Hariuin. 

Chromium. 

ttiamuth. 

Cobalt. 

Boron. 

Copper. 

Iltnniine. 

Didimium. 

tjNiniiuai. 

Rrbhim. 

(U^un. 

Tluonm. 

CHEMICAL  CLASSIFICATION.  Ac. 
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TrlluriuDi. 

Tnbium. 

ThoriniiiiD. 

Tio  (AVunnum). 

Titanium. 

Tan((ten  {Wolfram). 

Unalutn. 

VmmUiuii. 

Yttrium. 

'/line. 

Zircioniuin. 


n«  prinoifMtl  compounda  resulting  from  the  Mmbinatloin  ot 
■iinplc  Riibctiuioes  with  each  olher  are.  Ui«  acidi,  arydti, 
I,  tai  tha  Uruir^  compou  nilt  (camhiniAlOD  ot  tvfo^mpU  bodiea). 
ift  lit  eompontion  of  vh  icA  oxytien  doa  not  mltr. 
AciDi  tare  tlic  property  or  turning  tmctun;  of  litintu  red,  tad 
comtdnlDg  with  btuHjo — (see  tlie  word  in  the  OlM*ani) — itma 
taiu. 
Acids  are  divided  into  oxacidi  luid  hi/draeiiU, 


Pha*|ihaRw. 

U»  1  <■■ 

PiKlinum. 

frl>l  III 

PotMBum  (KaHum). 

M«Mwr. 

Rhoiliuiii. 

UolrbdMun. 

RutliMiium. 

Hidid. 

Srlvnium. 

NioUom, 

Silicium. 

fViU'Cfvn- 

tttltcr  (Atfitntumy. 

QtauiiBi. 

Sodium  (i\'urn>ntum). 

OxTfaa. 

Strontium. 

TtlMhm. 

Suljihuc. 

PnOptimk. 

TkaUlum. 

OXACIDS. 


^0xJkOI^■  are  Kcida  rctulting  from  the  ooiiibioatiua  of  a  aiiaplt 
Mknoe  with  oj^^j/fn.  The  aiuiple  vuhstiuice  thus  comhinod  with 
Jgfia  it  col\«A  th«  radteal  of  the  acid. 
In  otiiti  to  Tinmi!  an  oxacid,  th«  tormination  ie  is  addiid  tv  the 
radioat;  thiuru/pAuHcaW'/.  for  example  cxpi»su  the  comhinatton 
of  the  nnipl«  bodj'.  or  mdioii  of  the  acid,  tulphur  with  oiyittn. 
One  of  the  ucid  ooiubinatiuns  of  th^  eiiiipli?  body,  iilrvyrti  with 

Ioxygrti,  is  called  iiUrk  ticid,'  <fJorit  acid  is  au  oxacid  coDsisting  of 
thlorine  and  oxygen,  A'c. 
But  sometimes  a  simple  bod;  may  combine  with  oiygoi  ia 
Wwrsl  proportions  tu  form  oxacids  contaioing.  raUtivfly,  more 
or  loss  oij^en.  When  tbi«  is  the  casoi  th«  termination  out  '» 
added  to  the  radical,  furuiing  with  oiygtn  hi  add  ]em  oijgcuated 
than  the  add  in  iV  of  the  asme  radical- 

IOUS  is  therefore  tlic  tonninatloD  indicating  an  oxacid  cMtUia- 
ing  less  oxygen 
IC  is  the  tcnuiuatioD  of  tb«  add  more  «S7g«a&l«d. 


CHBHICAI.  CLASSIFICATION 

Whtfn  an  oxadd  h  the  raolt  of  the  oa«nbiiMiton  at  m  ladieal 
irith  itm  osjgen  Uutn  is  oeoUliMd  i»  an  acU  la  »iu,  or  in  an  uU 
in   If,  tlie  prtflx  Aji]m  (from  a  Gronli  word,  nwaaiiig  belott   or 
wnder,)  la  wri  ui  rtima*  it;  vltcn,  on  the  oootnty,  (&«  nHfital 
eoaibinM  with  oxf xvn  to  fom  an  oxacid  witb  inat*  oxjgm  Am 
ia  «MUwD<?d  in  an  acid  in  t'r.  tbc  prefix  Ajpir  or  pn-  fiBeaBliv 
abow)  ii  uaod  ta  dcuxmUc  the  acid.    Chlorine,  far  *C4mpki  ma; 
mmlMns  witli  osjgcn  in  five  <lt<rvrent  proportiana  (o  farm  6wt 
diRcrcnt  oxacida,  wlilcfa  ar«  called  b^  tbe  faUowii^  namca : — 
llrpMAbrvai  teid,  whidt  mcana,  tho  laaat  ozrgenatwl  of  tte 
onddaoTdilotinei  it  iacorapaacd  of  one  wjnlvalent  of  chlo- 
rine and  oiH  oqninlmit  of  oxjfcn. 
f^b/mu  iKM^  wlikb  ntMiM  the  oxacid  of  flhloria^  non  W^gto- 
atcd  than  the  prModing  aeU,  tmt  lea*  ao  tlm  tho  fcOttiring  i 
it  ia  ooiBpoMd  of  ob«  oqaiTaleat  of  ditorina^  and  tlurat  o^ai- 
nlenU  of  oi^gvii. 
ffj^acUfie  mid,  whii^  nMiati*   the  oxacid  of  chlorine   note 
otTgtatibtd  than  the  two  alraadj  nentJonKl,  but  lea  ao  than 
ohkirio  ai^    Hjpocfalorio  add  i*  aoopowd  of  one  equivalent 
of  chlorine,  and  four  •qnlnlenla  of  oxjgen. 
ChUrie  «eut  means  tho  oxacid  of  chlorine^  more  oxygonatod  tMH 
than  oitlwr  of  thoae  above  oMnlioaed ;  it  omuuata  of  ana  a^vi- 
vaJont  of  chlnnnc,  aod  five  oqaivaloDta  of  oxjrgea. 
I'trrhUrie  acid  lacatu  the  hifthctt  dcgroo  of  osygfnatlon  of  the 
adds  of  chlorine -.  it  ix  oompoacd  of  onooqninlentof  cUorina, 
and  wren  equivalents  of  oxyi^en. 


HYDRACIDS. 


HydrRoidx  are  ncid  liinnrj  compuuncia   recalling  from  the  oora- 
hinfttinn  of  hyiiruffeu  with  a  non-tnnt.'LllIc  simplo  tubatanee. 

In  nnmintt  an  hjilnKiil,  the  viurd  AyiVra  (which  esprMMt  that 
hjilro)rcn  in  the  ■ubatani'v  which  in  ci^mlnucd  with  tho  otbor  oon- 
netallio  body,  which  ia  called  rndit.'Bl)  a  luvd  tint,  fojiowod  by  the 
namo  of  tho  other  non-uetallie  bMlr  to  wliiub  the  termination  it 
ia»ddod. 
yfyJroMiyrif  aci4  iiithentoTCKnhydnuiid.ixinsiBtiugof  ane  equi- 
nlent  of  hjdro^on  aud  of  ww  «4V^ii\«su\  lA  d»A««\M- 


i 


AND  NOMENCLATURE. 


J/fJroiomic,  hj/dnodU  <ui4*,  are  hfdncidi,  ooiui«tiQ|i  if  uKt 
cquiTmUnt  of  hydrugoo  and  one  eijuivaleiit  of  bromirw,  w  irf 
iodine. 

Hydntciidt  iwvtfr  oonAtt  uf  more  than  one  eqiuvalent  of  oacli 
MUlitMmti  thai  is  to  tu]',  liydrugeu  liai  nuvor  yet  been  found 
i  «t  prodiid&g  more  than  oue  hydracid  of  the  name  ntdical. 


OXTDES. 


Orydu  are  binarj  compounds  resulting  from  the  coinbiBaiMH 
of  OXjgm  with  a  limple  body,  not  an  ncid,  and  whiuh  i-it>icr  too- 
im  blue  attain  the  tincture  of  htmuii  which  han  been  reddeiud  by 
■n  add,  or  turn  the  ycllnw  tinctum  of  tumicric  browD,arel*e 
wbtdi  arc  without  action  uprjn  both  Ittinun  and  turmeria. 

SooBB  oxyda,  liowevur,  have  acid  prupvrtics,  uud  reddmi  tf ncture 
«(  UUniU ;  tbuy  axe  ou  that  acoouut  odled  nirtaSk  aeult,  M  wUI  l« 
funliCT  expUiiKd  pMwently. 

Tli«re  are  four  olaiM  of  oiydea : — 

1'-  Baaio  osydM^  «Acn  oaUcd  irues. 

2°.  Acid  ozjdM^  toiastiom  call<.>d  uetaUic  adds. 

3?.  IndUIcnitt  oxydec 

4*.  SaU&eoiydo*. 

ttatif  oryJ^t  at  bata,  are  oKygenatml  binary  ccRipoundt  which 
have  tttu  property  of  tiuutralizinK  acids,  of  turning  blue  again  ihp 
tincture  of  litniua  whioh  bas  bocu  redd«nt>d  by  cm  acid,  of  iuminf 
tb«  ycUow  tincture  of  tunnerie  brown,  and  that  of  red  cabbage, 
green. 

AeiJ  oryetet  or  iwmSk  aeuit  have  the  power  of  acting  like  acid*. 
ef  neutraliziDg  and  oombining  with  boMe  t»  form  aaJtii.  Sucli 
oxydca  fnqiwaitly  raddcn  tincture  of  litmua. 

Iiutifimt  iujkIm  cauuut  combine  with  either  add*  or  bsKn  u 
Ibnnaalta. 

Saline  cxydet  arc  oombinations  of  two  ozydea  of  a  same  metnl, 
one  of  which  acting  a*  an  odd  upon  the  other,  whiA  acta  as  u,  bate. 
For  Gumplc,  the  oompouod  koowu  under  the  name  of  red  letui 
may  be  eon«tdc(ed  at  a  oombiiiation  of  blnoijde  of  lead  (metallic 
acadj  whioh  maybe  called  plumbic  add,  IplumbHin,  load),  wit  l> 


«IS 


cHiiHicAt  (XAsamcymai 


protoxjda  of  lead.   Hat  mXiafxjit,  mai  aOmtot  tht  I 


maj 


thmhn\>9 


•  t»l. 


(Sm  Wcfw,  SUu.) 
mMftitefk 


M»Mlt,SBdcdM  f<Mwl«<i  ^  ^£ 


tmlj  i»  QM  ftoportid*  ■Kb 
nsfgn  M  iMa  Ml  •xjit,  tka  «iwpo«aJ  te  inaiilr  aUed  017^  «r 
•nA  ar  Mdi  ndktl  i  tint  tb*  qwiWwH«ii  of  «riym  witk  Mtf' 

But  wbcn  tbt  nmpk  hoij  nwaMia  witfc  wrcnl  pwporlMw  of 
asTgcR  tbe  nriou  Mydca  raavltiag  from  tbt  rnmhinmcM  an 

oqrA,  irc^  whieii  art  •zpcMHTt  of  Ui«  iiKrauisg  prwportiwia  of 
vijgia  owUahwJ  n  Iboe  osjdtt,  thn* — 


IVB(Mjrfl  q<  ■iw^wtw  nMOH  «  »— M"*'—  of  1  eqaivalttt  of 
(Hi7sai  vlih  I  oqvifilcnt  of  nmigMmt. 

SfffitatjnA  o/  RMuyoaeM  mcMit  a  oonbinatka  «f  14  a^TChm 
of  oi7gm  with  I  cquiralent  of  maagaiMM,  cv,  wliid  !■  lh« 
ttae  tfatng,  3  v^mTileikt*  of  oi/gca  and  S  «quit«lent«  of  i 


Oknyit  or  ittuorfi*  of  mwfvmnt  intaBC  k  oomUaatim  of  8 
«qaitaleBM  «(  tOiJViS  irith  l  eqwnloit  of  manfaMM. 

TVflwyA  q^"  Iroa  Ruau  Uw  oonbiaatioii  of  3  eqnivalotUs  of 
VTjgn  with  1  at  iron.  Ttiii  oxjde  being  an  add  oxjdc,  or 
noMaDic  add,  u  ofUn  called /trne  ocM  (yhrvm,  iron). 

Ptroryde  mean*  Ui«  cocnbuiaiion  of  tho  gnMett  number  of 
eqaivalenU  of  osjgea  wkich  an  oxjdo  oontaina.  Thus,  when 
Uiiere  an  only  Eoiydn,  or  UmeoijrdMofatMtal,  tbelaMi* 
<ift«s  ealUd  porox^d*.  Thn  term  prmydt  doM  not  ibcnttm 
wtfrtm  anj  particul&r  numbrr  of  oqainlcnla  of  osjgeo,  but 
rocrd;  tfao  highwt  dqgrtu  of  oxfipnatioa  of  the  ladioaL  Tli« 
lact  or  talghait  degraa»  of  axfgenatian  of  netali  ordinarilj 
produce  meteUie  wtctr. 

If,  OB  the  oontnrj.  U  is  the  radical  wfaich  is  in  esoen,  tlw  oi^dc 
in  called  &  nWjrdt,  tlias— 


Snicryde  ffftUMr  meaiu  a  ooroliiiiAtion  «f  1  equinlent  of  axj- 
gen  with  3  ot  ^i«t. 


AND  SOMENCLATL'RK. 


I  oqui*.  otoxjgva  ■^.  3  cquir.  of  ndiot  —  Suboiydr. 

I        do.        <Io.      -I-  1      do.        do.      —  rrotsijrde. 

1|      do.        do.      4.  i      do.        do.     —  Saqutoajdc 

3       do.        do.      +  1      dii.        do,      —  DinoifdaordcnlMTd*. 

I       da.        do.      -f- I      do,         do.      —  TMloijdt,  tee. 


SALT8. 


A  salt  la  either  the  cotubin&tiun  of  on  ndi  with  •  boe,  or  thu 
coiDbinatiuQ  of  two  fiibstanues,  one  of  which,  noting  m  ftn  kcid, 
neutrnlixm  more  or  leen  the  other,  which  then  not*  u  n  bai"*. 
The  ■.'kit  formed  bj  the  combination  of  &u  auid  in  10.  t«k«  One 
■  termination  ate.     Thiia  the   snJt  ri^Biiltin^  from  the  cunitiiiialion 
^1  of  adpharic  acid  with  loiJa   (protuxj'di.'  of  soiliuni)  is  oiled  n'- 
H  pkaU  ^  loda  (or  Bul|ihat«  of  protoxide  of  eodiiim), 
^L     Sitiphale  of  protoryde  nf  iron  i»  x  Bait  miilting  from  the  wmhA- 
^HfaHOn  of  taiphahi:  acid  with  proloxi/dr  of  iron. 

The  »Ut  formed  by  the  combination  of  an  ncid  in  or«,  lakea  the 
tcrminntion  ite-     Thus  »at/'hurnia  acid  and  locfa  will  funu  n  mII 
■iolleil  talphite  of  loda ;  rulphurout  add  and  prototyde  i^f  iron  will 
fonn  ralphilr  i/f  protorgde  (j^iron. 
B7  the  wune  rule  we  i^, 

Hypoflphilt  of  pmtnrydt  of  iron,  Uy  e^pretB  tho  COtnbinMioD  of 
hyiiomlpfiHTout  arid  ivith  protoxjde  of  iron. 

Hypotitlphatt  ofprotoiydt  of  iron,  to  oxprees  tho  combination  of 
I  tu/pomtlphutoia  aeid  Kilh  protoxyd*  of  iron. 

To  resume :  tho  termination — 

ATE  IB  given  to  the  talta  formed  hf  an  add  in  IC  t 
ITB  to  the  salts  formed  hj  an  aoid  in  0U8. 

For  abhrevintion  sake  the  word  aiyde  is  eometimes  omitted  in  nam- 
ing salts ;  thnH,  inntead  of  saying  rulphatf  <ifprotoxyde  «f  iron,  or  ^ 
prolaxyde  of  lead.yve  say  cdmply  rtlpkoir  of  iron  or  m/pAofs  o/lrad. 
An  acid,  however,  may  comUne  in  diflVrcnt  proportions  with 


I 


L 


J 


S14 


CDEHICAL  CL&SSIPICATtON 


mat  1mm,  ftnd  titt  rtnu,  xhm  I'am  may  ooiobina  in  differaat  pro- 
porttma  with  mi  acid.  Wherefore,  wh«n  xa  acid  oombioea  wiUi  • 
buo  in  luch  pt«pOTti(iaii  that  the  remltii^  cocnpound  IiM  Dettliar 
the  propertiea  of  lui  add  nor  thtuu  of  an  uxjde,  or  bajw,  the  aalt 
ii  alitd  »  uetilnl  Mtlt :  lucb  U,  for  «iaJnple,  mlpkale  •/  potmtk, 
mUA  neilSvr  reddens  Utmue  paper,  aor  noidera  Mine  ag^  that 
vrbMi  ha«  been  reddened  bf  an  acid. 

If  the  pmportiaA  »f  odd  u  mure  tiian  is  eontaincd  in  a 
neutral  nit,  that  is,  if  more  than  one  equivalent  of  add  ha* 
oomUuL-d  with  one  equivalMt  of  baat^  the  salt  is  aUcd  an  aeid 
talt,  und  such  (alia  liave  the  prop«rtj  of  rcddtning  litBW-paper. 
Thou](h  it  iihoiild  be  ohacrrcd  here,  that  thi«  is  not  a  disthictive 
chancter,  since  Uie  neutral  wltji  of  the  heavy  metallie  oxjrdu  have 
also  that  propertj. 

The  ptopuTtioiiK  l<etwe«n  the  quantity  of  acid  and  nf  base  ar« 
eiprcMcd  by  thu  words  miqai,  U  or  Ant«,  quoAi,  yar,  to  esprew 
that  the  acid  eiista  tn  the  Mdt  in  the  prvporttca  of  ons  and  a  halt 
tvo,  three  eqniralenla  of  acid  for  one  oquiralent  tS  base,  thus ; — 


EquJT.  of  Ack 

. 

EqiuT,  of  BaM. 

8ulphat4  of  a  bsM    =    1 
8c*quiiiu1phnt«          =     14 
EUsulphate                —    S 
Triaulphate              ■=■    3 
Qundrisulphste        =    -1 

+ 
+ 
+ 
+ 
+ 

1     neutral  aalt. 
J    i  Mid  salt. 

I'vnutpbalvof  a  bsiw,  cxpr(»cs  that  the  (all  contains  the 
niimWr  t>f  cquivilvutauf  uuid  iihicli  can  uoinhoac  with  one 
vsl«nt  of  that  Wv.    A  persalt  Is,  Iburefore,  always  au  iidd  Mlt. 

If,  on  thu  coulraiy.  it  is  the  proportion  of  base  which  predooii- 
natea  in  th«  base,  the  «alt  is  called  a  basic  salt,  and  the  word  Ptb 
is  prefixed  to  the  name  of  thn  cnlt,  thus  niacttaU  of  Uad,nAid- 
tnti*  ofbitnadK.  diomi  that  tboc  nalts  connit  of  two  cquivnlonU 
of  oxydeof  tead.orof  oxydeuf  binuuth,  and  of  only  one  Hitiiialent 
of  acetic,  or  of  nitric  acid-  The  number  of  rquivalenls  vf  bsuw 
oombuied  with  one  cquivaleiil  of  ncid  is  often  expressed  b;  tbe 
words  tttquibatie,  bAatie,  Iribfitic,  ic,  thuii  Ubatie  chrmnatt  q^ 
leedii  the  name  of  a  suit  o>nslsting  of  two  equivalents  of  pn>- 
toxrde  uf  lead  and  <iae  vqu'iviJen^  af  chromic  acid. 
W&eD  a  non-nwinlUc  Ijoij  «oin\>uwft  tiAV  *  ww^ji  \»  ^wp»,  ». 


Avo  snunscLATumK. 


ffi« 


■idM  t9  tlw  Bsn-BetalHe  be4j, 


Ika 


QQipnaiVt  III  inSa 

Solpbnn*  of  Bcrcvry, 


MMB  a  ouubiiifttiM  •<  MjAflRr  wilfa  inn  or  mtrvaij  ;  «t  cvboB 
with  boo  i  ofanenk  wItkptiMriHa. 

VoniMri;,  tb*  limfta  bodwa  wma  dnided  iota  mpiwrtcn  <K 
wmhiudim,  and  ooiiibiuttbk  bodicf.  71i«  MbataBOM  <«Um1  anp- 
pottcn  of  ooBbiutkiB  woe  oijgcn,  iodine,  cUorine,  brotniM  asd 
flooniM  i  and  altfaoogb  (och  a  dlvUoD  on  no  loago  be  nuiaed, 
the  analogjr  of  tbe  votd  eatfr  hu  Imw  ratalMd  i»  tUt  oo«Bti7 1« 
expne*  the  cucabLiiatlcMM  at  th«M  bedSei^  aamdj  i— iodiiM,  (Uo- 
rlne,  bromine,  and  fluorine  with  otbcr  luMi-fiMiallic  bodies,  grwitb 
nvtall ;  and,  UmtcCmv,  wfaibt  tbc  oanitinental  cbonaM  mj  : — 


CUoraret, 
loduvt, 
Brotnunt, 
Fluonirct, 


\  Uw  EngLiah  Mf  < 


Chlorid«, 
Iodide, 
Uriimiil*^ 
Fluoride. 


With  thit  iliKht  ^flcrenc*  in  tba  temination  or  tbe  eotnpotind,  if 
the  oon-Eu«laUic  body  i*  capable  of  combining  with  tbe  oUicr  bod; 
ta  eeTcral  pruportiomi,  tbow  proportions  are  espretscd,  a«  for 
by  the  words  prole,  seiqmi,  bi  or  dftia,  Iri,  ^tmdro,  pmla. 
to  oxpr«u  thai  OQe,  onr  and  a  half,  tiro,  three,  four,  five 
equivalenta  of  a  non-metallic  body  are  cotnUncd  with  vuo  cqui- 
Tsleut  of  aiiutiiur  liinplv  bod;-,  tbue : — 


>o 


Sulpbiir.  +  l\itaaiiiaa. 


I'rot«»ii!pliim;t  of  putasaiuni 
Soiquiiiul  [ill  unit  do. 

Bi  or  deutu^iilpburet    do. 
Triflulphuri;!  do. 

QuadroRiUphurct  do. 

Pee  bttviph  mv  t  do. 


I 

•quiv. 

+     1 

eqnlv. 

u 

do. 

+    1 

•lo. 

a 

do. 

+     I 

d«. 

3 

do. 

+     1 

4e. 

4 

do. 

+     1 

tta, 

a 

do. 

+     1 

do. 
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Ib  the  mmt  <taj— 

of  tin 
SO 

do 

I 
3 

ClitoriBc 
1^ 

+ 

Tin. 

PMAohloride 
Bl«rdeutooh1 

do. 

+ 
+ 

1 
1 

do. 

1 

LPHOS, 

Sulphoulti  xn  oompounds  muttlng  from  the  mmbioatioa  of 
certain  sulphureU  with  other  sulphiircta,  mioh  uc,  for  eumple, 
tuiphurel  nf  carbon,  and  itiipharet  <i/  arifiiK,yibiA  eaaoamUme'trlth 
nlphurei  of  potastium.  Such  cuiiibiiuitioiui  ar«  called  tafyiooQrhon- 
«tt  o/polat/i,  ami  sulpharsruiatr  luid  rulphartmUt  i^pMuh,  Ttttt 
tuunuH,  now  gcoerall;  adfpwd.  tire.  UowcTer,  iwy  obJMtkmaUo,  b*- 
cauie  th(7  Are  cuutnry  to  the  ipirit  of  the  noniciiotature.  otnoe  tinej 
would  load  to  l>«ltoT«  that  iboee  compounds  oonuct  of  ■alphiu', 
carbon,  nod  pototih  ;  or  xulphur,  nrMnic,  and  potuh,  or  nther  ot 
■ome  oxacid  contuiulo);  intpbur,  called  Kiilphocnrbonic  acid,  ur 
■nlphonvuiCi  ur  Bulpliaracuiuus  acid  nith  putiLsh  :  whilst  in  raalitj 
the  above  com|)Oiiiiils  arv  tbe  roeult  of  the  coniblnattoa  of  W- 
phurfl  of  fotojinum  wilh  ruljihurft  p/ eorfion, or  inth paUmntpharel 
o/aTMmie,  or  with  Iritulphurrt  of  arienie. 

The  penliuulfhure!  ufartaiie,  (onu  onuivulent  of  arseoic  +  fite 
of  Eolphur)  however,  has  been  called  sulpbarsenic  add ;  becauM 
the  number  of  equivalent*  of  gulpbur  in  that  sulphurrt  is  the  tau* 
a*  that  uf  oi^gni  in  arsenic  acJd.  namely,  one  equivalent  of  amaic 
+  five  of  osTZen,  thiu: — 


P«nta«ulphur«t  of  itrsenio 

or 

Sulpbarsenic  acid 

Arsenic  ncid  .     . 


ic   \ 


KiMnic  +  S  «q.  tnlpliui 


pJiur.^^ 


=:  1  eq.  axaenio  +  S  eq.  osygea. 


In  the  Mune  manner  trimlpkuret  of  armic.  (one  equivalent  of 
arsenic  +  three  ei^uivaluuts  of  sulphur)  has  been  called  tvlfiarwe- 
aiout  «eid,  becauw  tbe  number  ui  e<y)i'o\«uU  <A  wiX^^uu  m  \J;alt 


ASD  NOMENCLATCRE. 


noly, 


nipburct  ■•  the  ntme  u  that  of  oxygen  in  ineniotis  acii),  numoly,  . 
on«  equJTalmt  of  anenic  +  tbrH«quival«DUi>f  milphar,  thus; — 

TrUulphuret  uf  arsenic    i 

or  ^    =  I  M).    krtenie  ■{-  A  oq.  nilphor. 

SulphuMniou*  acid.      ) 

Anenioas  tuai    .    ^    1  eq.  uaenic  +  ^  *4-  Qxygtm. 


Chloriilea,  bromides,  and  iwiides  sunietinies  combine  together 
and  form  Baits,  whicli  may  be  asiiimilatod  to  the  «iilpti<:iMlta ;  thus 
the  eambination  of  chhridt  tif  gohl  mlth  cUorirf*  of  pota»aum  is 
called  ckloro-aurate  0/  polaih.  Tlw  combination  of  cAhride  (jf 
jilelinam  with  chloride  of  /  olastium  ia  cuUtd  ckloro-f  taHnrUt  iff 
fioltuh  ;  thi-y  uru  iiljiu  oiled  potamio-thUjridt  ^ gold,  and  po!a»»iit- 
ehhride  ofi'laliniaa.  and  liVvwiHe  lioulilr  cMwidt  of  jiolainum  and 
goU:  dn^U  chloridt  if  f-vtiugium  and  filatitutm,  iic. 


ALLOYS. 

Tbo  oompounds  which  result  from  the  comUiwdon  of  the  1 
with  «d>  other  are  called   Ai-Lort,  but  wb«n  MXmirjp  forms  part 
of  the  alloy  tliu  coiiipuuDd  is  called  an  amxi^.ih. 

AUei/  a/  gold  ami  ritvrr  meaus,  therefore,  a  oombioatiuB  of  gold 
with  silver. 

^ma^am  (/f  had  means  a  eombinatioa  of  mercorj  and  lead. 


BXCEPTI0N8  TO  THE  NOMENCLATCBB. 

Protoxyde  of  hydrO({en  is  iisually  called  Wat«r. 
Peutoxyde  or  j 

■iof 


Innoxyile  or  ^ 

peroiyde      J 
Hitrogoret  of  hydrogen 
Nitrogurct  of  carbon 
Hydrri'siilphuric  acid 
Hydrochloric  add 
Silicic  acid 


hydrogen 


Oxygenated  watM- 

Ammonia. 
Cyaaogra. 
8ulpfaur«lted  hydrogen. 
Muriatic  acid. 
Silica. 


L 
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SeaqtiiiKjnle  «r  nrconium  \a  itnully  taMta  ZtreooM. 


SMquioijde  of  gludDinni 
9Mquiox;da  of  aliuninhun  „ 

Oxjdc  or  jttriuia  , 

Oxjdu  o(  magnMiain  „ 

Oxjdt  ■>(  ccbdttin.  „ 

Oxjdfr  of  terbium.  „ 

Oi^d*  of  pelopiiun.  „ 

Osjdcof  niobium.  „ 

Os^i*  of  cerium.  „ 

Osfile  of  bnth.-iiiiiiin.  „ 

Oiyde  of  didyiuiiiui.  „ 

Ptotaxjie  of  c&1e!um     —  LJnie. 
Protoxyde  of  bnrJum      —  BarrU. 
Prowxyde  of  stroDtiiini  —  Stniutin. 
Protoxide  of  potunum  —  I'utiuli. 
I'rotoxyde  of  Midium      —  Suda. 
lYitotyilc  of  lithium      —  LiUiift. 


Okctoa. 
Aluminft,  or  day. 
Yttri«. 


I  klltolinc 
I    Ckrtfat. 


} 


lUkttliM. 


HruRATic  in  tl)e  nunc  given  to  the  oompounds  i«aultiiig  from 
tba  oiiinbiimliiiiis  of  water,  iu  dvfiulle  pruiwrlioEis.  witli  »^da, 
baw-'H,  tuid  miltn.  Thuii  pUospboric  ncid  in  coiubining  with  int«r 
fonuii  3  liydratc!!,  nliiuh  fire  respectively  called  monoltyrdniled, 
deixtii  ur  IfihyUr&U'd,  tiT  or  trihydrut«d  phoiphoric  &cid,  niuning 
Uutt  I  <X|iiivulonl  !.>/  plxiaphoric  nc-id  U  oonibincd  willi  1,  i,  3  equi' 
»alcntji  of  Wfttw. 

Cyimide  U  tbc:  imino  ^TCn  to  the  oomlunBtion*  corrcapoodint;  to 
the  clilorideg,  drc.  Vrotocyanide,  bKyaaide.  latan  k  oombliiattun 
of  1  equivalent,  tt  wiuiYaleut^  of  oyauoj^n  with  1  equivalent  of 
uiothcr  den  pi «  body. 


ON  fUKMlCAL  KtJUlVALKNTS,  SYMBOLS.  ASD  NOTATION 
OF  BODIES. 


From  X  eareful  exnmtnuttun  of  bodiei,  cliemirta  conceive  tbem 
to  consist  oi  intiniivir  tiuoil  pkrtiolu*,  wlueb  liavc  been  c^led 
ntoUeuifs  or  atoTOi. 


A 


AKD  NOMKKCLATL'RE. 


Ilie  ooiMdtiition  of  ft  moUfuU  or  •item  vunt*,  of  onurw,  with  tlie 
kind  of  Mhrtmee :  thai,  fov  exftmpJ*.  themnleciilcc-f  naliujiiebod]' 
ia  of  neMuklj  conpoacd  of  nmple  Diolc«uli!i^  luid  lu  a  compound 
bodjr  !•  »  oonobiDUtiuu  of  siiupk  iiubntuio««,  eacli  mol«culo  of  a 
ooBBpoHiMi  body  ii  ft  compound  molecule,  that  is,  contaiitf  all  the 
aleneatu  of  wbich  th*  compomtd  bod;  confiislc,  md  ta  the  wno 
ptopartioo.  For  exunpic,  if  nv  taltc  iron,  each  tiiolccule  of  iron 
etOBiala  «f  ports  of  a  gimilnr  kind,  tuiiiinlv,  of  iron  ;  but  if  yie  Uk« 
enydr  vfinm  (o»_vgm  and  iron),  each  moipculo  of  Ihiit  compuuud 
will  conaisl  of  oxvgcu  nod  iron,  and  in  tins  mmo  proporlioiiB, 

Now  the  name  of  ehmiral  equiealrul  ban  bwn  givuu  tu  tLe  num- 
ben  which  reproMut  the  weight*,  ur  wdghablu  purUuiu  of  Um 
nriouti  *ub<tnnccf  which  may  completely  replace  c&ch  other  in 
chemical  combiantionn. 

For  eiaiiiple,  if  we  take  ■10  parts  in  weight  of  pure  aohydiuut 
mlphiiric  acid,  or  any  quantity  of  aquvoug  sulphuric  acid  contain- 
ing eiictlj  4<)  parta  Li  wL-iglit  at  auhydruus  eulphuric  acid,  and 
add  thereto  lime,  or  Dio^eBia,  or  Hoda,  or  potash,  or  baryta,  or 
oxyde  of  lead,  Ac.,  Jtc-,  or,  in  fact,  any  other  buo  -,  until  the  add 
■i  oompletely  saturated  or  neutralised,  wo  Knd  that  th«  quantity 
of  aacb  of  the  ba«e«  required  to  obtwn  that  eficct  will  be  ai  fol- 
towa; — 


Lime 

28  part*  in  weight. 

Hagneab 

.    18          do. 

Soda      . 

.    Si          do. 

Potash    . 

.    48          do. 

BaryU  . 

.     77          do. 

|Satimit«or  neutral- 
ize exactly  4(i  part* 
in  weight  of  pure, 
dry  sulphuric  add. 


Ozydcof  lead    Hi         do. 


And,  thervfurr.  the  result  will  be  iKof  Kmo  4.  40  of  sulphuric  acid 
^  (m  of  sulphate  of  lime,  thus : 


Lime                . 

88  +  40  =     68 

tulphatc  of  lime. 

Majpicsia 

32  +   10  =     72 

do.     of  magn^RJa. 

Potaih    . 

48  +  40  E>     B8 

do.     of  potash. 

Baryta    . 

77  +  40  =  117 

do.     of  bat7t4i. 

Oxydc  of  lead 

112  4-  40  ==  15S 

do.     of  oiyde  of  load. 

Oiyde  of  copper  40  -|-  40  =    ao 

do.     of  oiyde  of  copper 

I     Aad  10  on  with  the  other  basof . 
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Since,  tbeo.  i-ariou«  vfrighte  of  bttSM  tXMtly  WiiTst«  ■  auiiono 
wuiglit  of  *ii1pliuric  ncid,  which  >t  roprawiiUd  by  40,  tlicy  arc  nid 
to  f>n  the  rquiralrnl  im^ita  of  that  quatiljr  of  add  ;  ttwt  u  t» 
Mjr,  the  weight  or  lulpbario  meii  btfog  40,  and  tbe  weislii  of  lioM 
MMMBTj  t«  8»turHt«  tliM  qiuuiiily  of  Mdd  bebig  ^8,  iliMe  onm- 
twn,  40  uid  2S.  axe  rcBpectivft?  calM  tk«  VquinUBte  ot  tbcM 
■ulMUnoes.  beciiuee  tbejr  are  opsiblc,  m  UuM  propoitioni^  of  nta- 
ntiDf!  each  other  exactly  ;  tinil  fur  the  wmc  rra«on.  th«  «qiiinJcnt 
of  milphatc  of  limo,  for  riiunplr,  riuuUJiit;  froni  tbc  iwrabtnuicin, 
b  uid  to  he  <IH.  If  the  nprrntor  were  to  pour  a.  qtuuititj  of  liqaid 
eontaiuiiLj;  46  ports  in  weight,  fur  cxaniplc,  of  pun  anhfdiowa  aul- 
phuiio  tcid  upon  18  parts  iu  weight  of  magnetM,  he  wouM  have — 


1  equivalent  of  ma^enft  .    mb  IS 

4-  1  «<quiva]Bnt  of  tnilphuric  acid  .       .    =s  40 

^  1  oqiMTBlont  of  (ulphnte  of  roagnena         08 


And  A  part*  in  weight  of  vnlphiirJc  tuM  would  be  l«ft  in  cxcctt, 
tlmt  U  to  nay,  uncombined,  or  what  in  cnlled.in  n/rw  ttale. 

Iu  th«  nine  manner,  if  the  opcnitur  wi-n  to  put,  for  csampU^ 
SO  gnuDJ*,  or  Iba.,  or  owt>^  of  luoi^iicsin  into  wntcr  cuntouung  40 
gnJns,  oT)bft.,orciTla.of  piuedry  aulphuric  acid,  h«  would  havu — 


]  eqniTalent  of  magnraiA 

1  oquivalent  of  ■ulpburia  acid 


18  gt.,  Iba.,  or  cwta. 
40  do.  do.         do. 


1  cquivnlenl  of  sulphate  of  magnesia  58  do.  do.  do. 

And,  therefore,  S  grains,  lbs.,  or  cwt«.  of  magnesia  would  be  l«fl  in 
CiocM,  that  in,  uncombiiied,  or  in  the/rrt  $tatt. 

lAme  (protosydtiof  otJciuui}<sou«iaUof  1  equinJent  of  calcium 
combined  with  1  equlTalont  of  oxjgen ;  magitena  is  ILkewiae  a 
cumbiuAttou  of  1  equivalent  of  nrngneaioni  with  I  oquiralent  of 
OXTgOD,  and  Hu  forth.  Now,  tbc  equivalent  of  oxygen  i«  8,  that  i« 
to  mj,  b  gmin»,  llw.,  or  owt*.  vf  oxj-gcn  comlnae  u  foUom,  with 
the  nietalE  here  mentioned. 


J 


AND  NOMENCLATURE,  KI 

1  *<]uIti1ciiI.  1  riiuiialcol.  I  rigiiiinlvnt. 


10  mngimiiini 
ti  sodium 
iiy  potusiiiin 
ti'J  burium 
104  lead 


+ 
+ 
+ 

+ 
+ 
+ 


8  oxjgen 
S     do. 

do. 

do. 

dp. 

do. 


And  oontoqueiitl)' — 

I  fquinleat.  3  cquivaUnU. 


3S  lime. 

18  uiBfiiosia. 
33  fjiJH. 
*S  potash. 
"7  barytiL. 
li::  protoxj^coflatd. 


1  rtiuitjilirnL 


104  Itiiul        +     IS  uijrgen    =^  120  uf  btnoxydc  of  lc»d. 


From  th«M  esplanationg  the  reader  msf  dow  oonoeivc  that  tha 
equiviilenta  of  siihstiuiccR,  for  example,  tiiuC  of  aiuiple  bodies,  w 
k-tiuwu  from  the  detenu ioatinn  of  the  pundorublu  tjuiiiititKii.  that 
i«,  the  roRpective  weights  of  such  bodieg  which  may  rv|>kc«  each 
other  in  wliDc  cumpouada  without  alterinK  their  neiilralizati«ii, 
or  from  the  qiuintitx  of  oxygen  which  they  may  abtorb,  or  which 
may  he  replaoi-d  by  anotlier  non-i'net&llio  body.  For  i>xampl«v  ex- 
perience has  shown  that  8  parts  in  weighlof  oxygen  (t  equivalent) 
may  combine  with — 


1  equivalent. 

RO  o(  barium      to  form 

71  of  bismuth        , 

fl  of  carbon  „ 

30  of  cobalt  „ 

108of  rilver,  £o.     „ 


1  equiralcnt. 

77  of  Clyde  uf  barium  (baryta). 
79  of  oxydo  of  bismuth. 
14  of  oxydc  of  carbon. 
38  of  oxydc  of  cobalt. 
1  IS  of  oxyde  of  lilver,  Jba 


But  let  U9  suppose,  now,  that  we  ahould  winb  to  oonvert  tliru 
oxydc*  into  lulphurets ;  it  is  evident  that  we  muat  replace  the 
quantity  of  oxygen  (namely,  eijjht  parts  in  weight,  which  is  the 
equivalent  of  oxygen)  by  a  certain  quantity  of  sulphur,  snfficieat 
to  take  up  and  ooiubine  with  tbe  whole  of  the  trimplc  body.  On 
lT7ing  Ibit^  it  has  been  found  by  experiment,  that  the  quantity  of 
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■ul|ihur  ri>qair«d  to  coni-ert  ttw  abcrn  wtigtits  ot  Hmm  milwUBOM 
inta  Milphuntc,  wu  111  i  or  in  other  «ord%  tlikt  16  pwt*  in  woglil 
of  tuljihur  w«re  rsqitiml  Ui  fonn  1  eqnlnleot  of  nlpliunt  of  etch 
of  the  said  sutMlaiic«B,  thiu — 

I  t<(iiinl«nl.  1  cquinimt.  t  pquiralRit. 


69  Imriuui      4- 

10  salphor 

= 

HO 

fuljibiinttof  bariam. 

71  Ufntulh     4- 

i«      do. 

ES 

87 

do. 

bimiiuth. 

Qonriran      + 

1R      do. 

E= 

32 

do. 

carbon. 

30  cobalt        + 

le      do. 

=. 

■16 

do. 

cobalt. 

loe  «a«r      + 

IS      do. 

SS 

IS4 

do. 

BiIv«T. 

40  potauiam  4- 

Ifi      do. 

S. 

M 

do. 

putiuaiuiii. 

The  «i|iiivBl(int  of  osjgca  lifitig  8,  thftt  of  nil)>baT  \ietBg  16 
(or  doulile  tht  weight  of  tho  equiralcnt  of  oxj-jtBii),  it  W  mdMit, 
that  )ij  tb«  simple  fnct  of  clinnging  I  oquivnlcnt  ■>(  oxjrde  into  I 
•quivnlont  of  nutpliarvt,  th«  iHjtiivalvnt  of  each  milphiirct  will  wogli 
n  partu  in  ircijtht  mure  tiinii  tiiu  ume  ci{uivalctit  of  ««eh  rcapeo- 
tivu  oiyd*. 

la  the  uuio  maiioor — 
I  cqalnlent.  I  «]iiiTiitnit.  I  equlnlant. 


{K  of  oKyjtim  to  form  1  Hi  of  oiyde  of  rilwr. 
tiiof Dulphur      „        l34of  Kuipliurct  do 
3Gofchloriu«     „       144  of  obluridij     do. 
1  ^7 vfiudiuH, Jrc.  „       ];!Soflbdld«        do. 

And  th«  nbovo  qiiaQtitli>s  of  oxvgon.  of  sulpliur,  of  ohlonne,  and  of 
iodine,  will  Toipcctirc!;  combino  with  )U!^  of  HJlT^r,  40  of  potw- 
tium,  li!l  of  bikriutii,  TI  of  hi«miith,  ittc,  in  the followinjt  maniwr:  — 


I  tuiuinlcnt. 


L  ittiuivntpnl. 


I  M|iiini1cnt. 


k. 


8  of  oxjitcn       +104  lend  =112  of  nxydc  of  load. 

16of«ulphur      +  40  potueium  =:  SCof  lulphurL-tuf  putiuuiiiim, 
8Bof  chWin«     +  OS  barium       =106  of  chloride  of  bnrium. 
iSi  of  iodine        -f  lOSiUrer         s:£)G  of  iodide  ofHilvcr. 
75  wcwuiciibc.  +  ^cobalt,  Ac- :=10A  of  arconiDTct  of  cobalt, 

Vinoe  tli«n  the^c  <\anntitic*  arg  oquivolent  to  each  other,  that  in, 
mar  oiactl  v  roylace  eMh  otlwt  \u  Aiwiwai  wmi\i«ffl.'iA'j\«,  they  arc 


J 
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MiiH  to  he  th>?  rrt]u>i'tiTe  oquivxlrnt*  of  oifgcn,  Bulpbur,  itirtr. 
cliiniuip,  ii-iini-.  sTo-nic,  irc.  Tlie  »i»ve  nunib««  are  refiimd  lo 
a  (Undarvl,  wbteh  i*  kfJnftn  taken  aa  tha  imlt.  thsl  is  l«  my, 
taking  thv  equinlmt  of  bjilrogan  m  1,  the  oituivalrat  of  oxjgm 
b  8,  Uttl  of  c«rtKin  T.*>.  of  iron  2^,  of  nercniry  liXi,  of  mdn  24, 
Ac-,  (be.  Oo  ike  oontincnC,  oxjgco  ui  btkeu  ai  thu  unit,  and 
t]M(«foTe,  in  that  kdIc,  osyiiai  b^ng  I.  bj<lrogt4i  it  12^0,  oarbon 
76,  iron  .IWi,  mcTcuiy  12.60, 4c.  In  order  to  rednoe  the  numbers  of 
tbe  oiTgeo  sr&k-  to  the  hjdrogoD  ksI*,  dirido  tlie  eqiuvalent  b» 
cording  to  the  ox^gBH  Mcale  bj- 1  £  A,  tbv  result  U  tbe  cquiraleitt 
nooordlng  to  tlto  bydroficn  «calc  :  nod  vice  Mrn!,  uiuitipl;  the  cqni- 
*alcnt  according  to  thi-  hvdrugt'ii  walu  b;  li.S,  the  result  i*  tht 
oqiiivalvnt  acoording  t«  the  uxyg«ii  scale.  Vie  gfrc hero  a  lift  of 
■B  Ihe  >)tnpl«  vubatanoce  at  prcMnt  known,  vtlh  tboir  ctguiralonu 
m  both  K«]««,  and  thdr  •jrulwls. 


1 

fcBMl 

Ut«np> 

0H»  ■  HI  1  Olf— »l. 

AtaalBlam 

Aotiiaonf  IPU  \ 
«w/ -.  .J 

At 

6a 

IkvlHic 
13 

16 

mie 

SMU 

•UtCKAIoBlM. 

j  Nn  ««  AuBBiinlsa*  mU 
C  iUa  Oi  AnlUuottlt  wU. 

aiHak.^ 

,  K 

70.0 

t» 

•r.so 
esg.oo 

1  Jia  Ot  AlHDloqi  ttW. 
)  A<  Ot  Aninw  lOd. 

1  B>OBW]t*. 

B> 

Ul 

Tt-SS 

n 

un.113 

f  nil  O)  biqukvxT'f***'^'^ 

i     nutli, 

t  Bit  Ui  Dlnfuihie  tflt. 

ama . — 

B 

UB7 

n 

mu 

B  Ot  Bonale  kU. 

U[ 

lOJ) 

10011.00 

Ur  0»  Bnnie  uM. 

C^tnttM             1 

Cil 

urt 

M 

oun 

C4  0  Pq4l  atartolOB. 

UlclKB..— 

CB 

»o 

...... 

110.00 

CkOLIIM. 

Ok  CM  BhHit4*  «(  ad- 
dun. 

{MwB 

e 

so 

j*oe 

■  0  OOi^orattia. 
(COlDlilbaiilcwM. 

CoilB .■' 

Uc 

«L* 

ari.oo 

fC*0  Oi^anfoNiam. 
I     ilgm. 

L. 

A 

as 
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1 

«iti)i. 

"-T- 

"'XT 

M- tun. 

n 

uu 

lOUli 

U3M 

f(1  Oi  l-M<fvai  MM. 
d  Oi  HraoiUuiiewU 
CI  Ot  nOviic  kU. 

Ci 

KM 

w 

>mn 

r  rr  O  Pnutfdt  «<  tbn- 
L     mt&m. 

1  CM  Oi  latqalvijili  at 
\     chnmlwn. 
nOaCtaBntaMM. 

Co 

U.U 

M 

Sl»» 

f  O  0  ?nt*xrAi  •<  «>tBlL. 
{l>D«0)aHiiiloi7diefca~ 

1.      IKIL 

Can"  [Omfmi 
DMlmlaB 

Co 

n.M 

n 

lU.M 

1  Cm  O^1wtr^a(*0ipp*r, 
J  On  O  pFuiuijdsorcvppu. 

Xfblam ^.. 

Xt 

....- 

91iurlH  ...,.,.....^ 

n 

61 

1I.U 

g*.ro 

IB 

fa.ti 

OIlOi    loflab 

ObHliilna 

Oeld  lionnBl 

As 

MU 

IM 

i«;.7» 

/  An*  OtaMljJtol  Eolil. 
I  Au  O  Pntoijda  oT  guld 

H 

1.0 

lUO 

I  H  0  Wuu. 

-{  II  ni  NlaDifla  of  bjiiti- 

f  1  Oi  lodoiu  uU. 

I I  Oi  Hnnlodlo  hM. 
1  1  <H  todle  (Old 

i.  1  or  Rtiiiuiidli  icld 

1 

II 
I 

lU.M 

IW' 

IJH.IW 

Ir 

MM 

W 

isn.iM 

IIDU  fnmnl...... 

P* 

»0| 

UI).M> 

f  f<  u  rnrtoiflii  oT  ;rM. 
1  rpt  Vi  te*i|uLo]i7dft  of 
1      Ittja. 
\rpOi  FarrlcHliL 

f  jnthnn  nm  -» - 

U 

4«(l 

..~ 

too.  DO 

r  l.n  0  Pnuivd*  tl  lui- 

LMd  IKoHhuu... 

PI 

ISIH 

IM 

ltM.N 

PbQ  tmeiyilii  urionil. 

Pb  0|  PluBlblo  Adid, 

tl 

g-in 

a 

aiiw 

Li  0  Lllltli. 

li 

/  Ka(D(tlDni ~- 

It 

list 

It 

UlU 

U(  O  UiguiU. 

\         ^ 

i 

_^ 

_^^ 

J 

^^H 

^^^^^^H 

1 

^^^^^^P 

^^H 

■^H 

Mmd 

Hh 

^^H 

h 
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«)»>j». 

Urin^ 

"ITS 

H  -  niB 

Oij^Mim  Cm  lull 

: 

Ha 

KX 

■■■M> 
hbum 

IS 

lUM 

Mdi  t%  ac^Maijite  of 
Um  Oi  Pbdiui^khU 

"1 

100.0 

OKM 

f  Un  0  aabaxpiitt  Mr. 

Il(  O  PnwiTdtcf  otr' 
I    «"iT- 

rMo  O  PruEukjdv  of  inr:- 

tjExIcDURl. 

Ifo  iiT  HlEiQijil*  of  mo- 

Ijt4l4mpin 
UiiO)  MuljMisulJ. 

m 

H« 

i;n 

«s 

latio 

XI 

n.M 

t» 

MftU 

m  O  PrslDtid*  of  sltbil. 
Nil  <ii  »t*|Dint^  vf 

H  o  Pnuird*  «l  Rttn- 

MtoMoB... , 

Vt 

— 

— 

It 

It.0 

iraxw 

N  III  lltnnijfdf  of  nlUv 

N  Oi  Nllnw  keld, 
N  0»  Hjv«ilf  l«  »cUI. 
NOt  fltrleuld. 

0* 

o 

MtO 

ao 

100 

IttLBI 
IM.OO 

Oi  (1  t'vFVfrdaafculllllim. 
On  I'l  *Hquiai}d«ata*- 

Ov  tia  BlnDftjdeof  omlDb 
Oi  Oi  OimMu  utd. 
Ua  Ot  Oonle  uM. 

f  Pd  0  Pnlaijd*  Bt(aU>> 

J     dims. 

1  Pd  Oi  msBiji*  III  puu- 

I'd 

S9.n 

H 

Ma.47 

^ 

pgldpltlu..^ 

Pp 



Pbt  O  IWd  ntfdv  of  iihc*- 

Pll    0    Hj|"JThQ«ctiiinrai 
"^     uld. 
pb  tin  pbi>B;bhun>ar  artd. 
Ph  0|  I'bua^liodc  Held. 

1 

JiigXtw  .■-.- 

Ph 

39.0 

IWM 

1 

PUIlnnn 

Pt 

M.je 

» 

)1U.0« 

PI  O  Pretoijd*  d(  [ilml- 

OUCl- 

Pt  Oi  Blnuijdi  iif  pl*li' 
nan. 

1 

X 

i».(ie 

to 

4W.K 

Kl  O  SnlieiJ^g  at  pato*- 

■ium, 
K  0  Piituh. 
K  Ot  runijiloif  IMW 
\    ■JnDi. 

1 

i 

B    ■ 

M 

^F  i^B^B| 
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"-^asr- 

t|W»>ll. 

nj^ 

■  -IU* 

l»m»IWIf>DM<t 

u 

au 

WM*II» 

Ul-M 

1  Mil    0)    SHqslOXfd*  •( 

BtllwDlaD .. 

ftn 

Ull 

u 

«SL» 

Ha  O  rninird*  eT  nO* 

niilifslaA. 
Ma  Ol  BiDurilc  •!<  n(b» 
Alnra- 

h 

i».et 

40 

iUM 

MllcUn* _.. 

n 

11.34 

«t 

MAM 

»  0>  said*  mU.  (T  tfDtK 

SItttt  iArfHMam 

*< 

lor-M 

IM 

LMtOI 

(  Afin«eba>^((rflm. 
( jli  Oi  BlMaj4t«<  MInfi 

1 

•odMn   liXtn-l 

Hk 

IS-K 

M 

»B7ir 

1  Mm  0  tobM^stwdlcn 
\StOttdM. 

3 

ainaUBB _... 

II 

UN 

U 

H6M» 

m  O  Wtnnlta. 
M  Ol  BlD0Xf4«  at  KiaB- 
Uam. 

« 

<f 

/WMHfptflnlphiiFDiu  viil 

poaulnliimc  viA. 
ai  0(  AoUIblinlc  Kill. 

8  Ot  lDlpbllTv.u>  xld. 

»1  Ol  aj^MUlpliiiHr  uld. 

9  O)  ■bl^Dric  Btild. 

■niphn*  111,^   

8 

ig 
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IM.U 

M 
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{  T*  Ol  TsllBils  Kid. 

TertJlnin.»^.>'>-h- 

I* 
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M 
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i 
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•b 

M.H 

m 

7UJ» 
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n 
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s^mmittmrtr 

•rilta^ 

Hi'nfM 

H.    UN 

Mill 
41ftT3 

Qijtmm  1  CtmpatmM. 

Viirlmn  ■  1  1 

Va 

y 

Kb 
XI 

«44 
3L\t 

)M7 

It 
M 

Va  (>>  Oijda  ot  nna 
.      4laB. 
(VaO)  VaudteacU. 

V  0  Vltite. 

1  Zn  O  PnittHijil*  at  ilM 
(zuOi  niiioa>di>etilac 

Zn  0)  SUcoUa. 

XlM  _ 

Urmilooi ,~. 

Compounds  being  eomWnaiions  of  Bimple  bodiM,  hy  adding  l»- 
P|etb«r  the  numlwr  of  equii-olenta  which  e<iiurtitutc  the  compound, 
'  tbe  tquit'ilrnl  of  the  cumpound  beooinos  known.  P<>r  example, 
I  mlpharic  ncid  in  n  compound  con^isUng  of  one  equivalent  of 
^■ulphur  eombimii  with  three  cqnivolcntfi  of  oxygen;  now  the 
M|uival«u(  of  sulphur  being  Hi,  and  that  of  nxygea  ti,  the  c<]ui- 
Dt  of  sulphuric  acid  ia  IS  +  8  X  3^S4,  thus:— 

I  equivalent  of  sulphur  .  .    :=    16 

3  viiuivaleuts  of  oxyg«ii  (8x3)         .    ^    21 


1  equivfilcnt  of  sulphuric  acid 


=     40 


E^Thc  equivalent  of  eulphurio  add  thercfuru  is  40, 

In  the  same  manner,  soda  (oxyde  of  sodium)  eonBiet«  of  one 
equivaicnt  of  sudiuni,  and  of  one  equivalent  of  oxygen.  Now,  thr 
tqui\-nleiit  of  eodinm  ts  £4,  and  that  of  oxygen  is  8,  thorufnrr 

'\it+  8  =  32,  thuB:— 


1  equivalent  of  todium 
I  equivalent  of  oxygen 


=      0 


1  equivalent  of  ioda 


=     32 


Sulphate  of  soda  is  a  oompound,  consisting  of  one  eqnh-alent  04 
,  mlpfaurio  aoid,  and  of  one  equivalent  of  ioda.  Now,  the  equivalent 
of  eulphario  acid,  we  havs  Jiwt  M«n  is  40,  and  Ilia  equtvatent  of 

■  b2 
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,  wdft  It  38.  which,  added  (ogotfaor,  mukoa  72  u  tbe  eqainlent  tt 
^  ndplnta  of  tod*,  tinu : — 

1  equivalent  of  wlpliariie  Mid  .    ^    40 

1  e<|uiT&lent  of  M>dii  .  ,    ■>    32 


1  Hiulvuluut  ortiulphati:  of  toda 


» 


By  ntvniag  to  the  above  t.il)!<t,  we  lind  th*  oqninleot  of 
tklumiiiiani  «tat«d  13,  what  in  the  cquivtJcnt  of  ulumuia  I  If  m 
knov  the  coiupositivn  of  aluiniiiA.  that  h.  if  «r«  kuow  ih&t  it  eoo- 
eiBt<  of  two  equivalenta  of  nluaitnium  and  thrae  oquinl«uls  of 
ajgea,  th«  Biuwer  is  37,  for 


S  equivalents  of  aluiuloium  («  13  x  S)    =    2<i 
Sequivklentaofoxjrgen  (^ti  X  3)     .    =:    U 

1  equimUnt  of  alttmliM  .    =    60 


Tfw  equivklent  of  nluminn  is  tbenforo  SIX 

What  U  the  cqiiivnlent  of  bontcia  acid  !  Bontdo  uid  oooriMs 
of  oDC  et|uivnlciit  of  buruii,  aiid  tix  (.■quirdents  d  osjrgcn, 
therefure 

1  •qvlnlmt  of  boron    ,  ,    =    ZZ 

B  tquiTalmtg  of  oij-gen  (=  S  X  Q)    •    =    48 


1  eqiiiv&leDt  of  boradc  nod 


=    70 


MThat  la  the  «|utY(il«rt  of  »«s<|uioxydo  of  liigmuth  I  flMqut- 
01  jrde  of  bismuth  cumtiBtsof  two  equivaicnta  of  bionutb,  and  three 
o{  oxjgea,  therefore 


S  wniivttlent«ofhi8mulh(=71  X  it    =  H2 
3  equiraleatB  of  oxygen  {•=(*  x  3)    .    =    %i 

1  cqniTaJeiit  of  Ecequioxjdealhimuth    ^  166 


I 


The  third  cdumn  of  the  Inhle  (p»{^fi2>'>)  marked  lijrilrogea^  1, 
Prout,  eipreeaes  Uie  auiuber  of  titu  eijuivalcatti  of  milwtiLDcea  on  the 
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M> 


hytogw  Mal«i  bul  repreaenla  tbe  equivalenU  of  bjiJrogeB  u  oon- 

Ltained  a  whols  miinber  of  dmee  in  the  equinlanta  of  tho  otiux 

lluaplc  bodic*.    Hut  hypotbcM  of  Dr.  Prout,  within  tb«  liurt  few 

|,JWB  raodTed  *  new  impetiu,  and  luu  •mlSvd  for  &  ovrUiu  num> 

ber  of  ffilMtaaeM  by  Dumu,  and  uthi-r  eiuiueut  chemists,  nbo 

ucertained  that  the  equivalenU  vt  theio  bodiea  wer«  ruolUptM  in 

whole  iKunben  of  thai  of  hydrogto.     It  h  impombl*  to  ny 

iriwther  Dr.  Pmut's  lyvtcm  ia  sppUable  to  aU  th*  rimpk  boditi^ 

Hpeoiailjr  to  thoKc  the  tiquivnlenl  of  whioh  in  hea^Ty,  as  for  example, 

|)Md,aii<l  nearl;  oil  the  other  tnctals;  but  it  is  certain  that  iU 

.  «mpliclt7  tunilvra  it  citiciuety  eunvuuidit,  u  it  obviat«s  tlie  uoe 

of  fnctioDi,  which  are  lo  difficult  to  cumuiit  to  mumory. 

In  the  Moond  colutnn  of  the  table  given  at  pag«  625,  oenain 
lM4en  maj  be  ob«.TveJ,  nwuely ; — Al — Sb— A« — Ea.,  iic^  Ac. 
rXuM  an  abbreviatiuos,  or  ajiubolB  uf  the  nuineit  of  the  aiia[de 
bodice,  which  ar«  thua  reprewntcd  by  th«  first  capital  letter  <K 
their  Latiu  name.  It  may  be  remniked  thnt  when  tha  wunca  of 
tao  «r  more  aulietaiLoeo  begin  by  the  »ame  leltvr.  n  Huooud  ordinary 
^«r  BoBUUi  lottor  is  kddod  in  order  to  distinguish  them,  thus  :— 

Boron  1*  repieeented  by  B  , 

Barium  „  „  Ba 

Bismuth  „  „  Bi 

Bromine  „  „  Br 


These  ^inbols  not  only  ore  repreKntativc  of  tho  name  of 
the  aubatanoey  but  at  the  eauie  time  tJdo  tliey  express  that  it 
I  ii  ciui*  cquiTaient  only  of  the  substance.  By  placing  Itguree  eonie- 
times  before,  sometimes  after,  theK  symbol^  chemists  arc  enabled 
to  express  rapidly  the  number  of  equivalent*  which  may  be  oon- 
taJncd  in  any  oompuund :  for  example  H  stands  for  one  oquiTa- 
lent  of  hydrogen,  and  CI  for  one  equivalent  of  ohlorime,  but  ithtm 
they  ftre  put  tugethor,  thus,  UCI,  the  notation  Dx/cnmUaaxfnmi* 
'.  that  one  eqiiivalont  of  hydrogen  has  combined  with  one  equiTmltat 
of  chlorine  to  form  hydrochloric  ikcid,  ami  tberetOre  UOl  Oieani 
one  equivalent  of  hydrochloric  acid. 

In  the  same  manner  the  fonnula  or  notation  of  Dftryta  (pfo- 
toxyde  of  barium}  is  BaO ;  that  is,  a  oombiuation  of  one  equitiUent 
of  barium  with  one  equi>'alent  of  oxygen. 

But  if  the  compound  consists  of  one  equivalent  of  a  body,  and 


a» 
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NVoral  oquivalenU  of  another  body,  then  a  Mnall  figure  or  cjrpbcr, 
fakdIeaUng  th«  ntunbcr  of  eqnivnlenta.  i*  gvnerelljr  plawtJ  at  Ote 
foot  of  tb<>  Kjpiulwl,  and  a  little  ImIow;  thua,  the  fint  fonnuitt  i 
the  Utt  column  of  oxjfenatcd  OMopoonil*  k  Al,  On  wUch  i 
n  cnmpound  coonatuig  of  two  equindoala  of  almnuunni,  and  I 
equivalent*  of  oxygen  (alumina).    OO,  ropnteata  one  ei^uivaload 
of  carbon  with  two  cijuivnlonta  of  oxjjtt^n,  that  t*,  mtIm<uc  acid. 
Tbe  formula  of  •ulphario  add,  nhicb  coorista  of  one  equivaknt  oCj 
■ulphur  nnd  tluvv  equivalttuta  of  uxjgeoi,  it  nottd  SO,  i  ft,i 
iwdaa*  Maquioiyd«  of  iron,  furiii»d  uf  two  equiralunU  of  irokj 
(F^rruni),  and  three  oqitiratenU  of  oxygen. 

Now,  when  a  large  tigunt  in  [ilucvd  at  the  beginning.  lod  on  tba^ 
{^-AomI  ride  of  a  sjmbol  or  fomiutii,  il  molUpJiea  all  the  «qutm>i 
XtfitU,  whici)  follow  on  the  right  cide,  until  the  tdga  + 1 
Tbua,  i(tK)i  rcproMut*  two  cquivalcob  of  ntlpburio  add;  •nd,' 
therefore,  tlie  fonnula  280,  +  FeO  itiuius  two  eqolvalent*  ^nil- 
jihuric  ac*d,  pint  one  e(|uivalen(  of  proloxTde  of  iron. 

If  wo  wish  to  ropnwcnt  tho  oomUnation  of  two  Unarj  cogn- 
poundi,  mcb  aa,  for  example,  that  of  an  ncid  with  a  liatc,  the  add 
Rhould  be  acpamted  frotii  the  baM  U;  u  cuuiuia ;  thus,  oulphatc  of 
iron,  which  tCBulta  from  the  conibtnjition  of  aulphurfosddSO^witfa 
prutoxjde  of  iron  PoO,  u  eiprweed  h;  (be  following  fononla  t 
FeO,  SO,,  and,  thvrofore,  the  fullowinf;  oquation,  PeO  •{-  SOi  ^ 
FeO,  80i  mmnii.  orc  equivalent  of  prutosfdu  of  inm  (PeO),  eoin- 
liincd  with  ono  fquivaluut  u(  Kulphuriu  acid  (.80,\  produce*  on*  I 
('(luivaluut  of  Ritlphatv  of  proloxjdi*  of  iron ;  «r,  u  it  ia  luuallj 
mllcd,  protuSulphaUi  uf  iron  (P«0, 60i)- 

In  tlic  a&inc  mnnner, 

S  KO,  SO,  rawing  two  equivalcnU  of  sulphate  uf  potwh. 

KG,  S  SO,  mcani,  nn«  cqiiivaluut  of  potash  coiuhiiied  with 

two  «quivalcnt«  of  nalphiiric  add,  or  om<  etjuivalent  of 

btsulphaic  of  potuh. 

3<K0.  2  So,)  iiiuauK,  two  equitwlentaof  blfulpbateef  potuh. 
Wat«r.  which  in  coiiipuaed  of  on*  <qidt*ttnt  ef  hjndtegea,  and 
one  vt)ulvy(-ut  of  oxygen.  Is  repTMsnted  by  nO ;  and,  tberefot«ti 
SO,  no  miWD*,  ordinary  highly  oonoentrattd  sulphuric  actd ; 
ie,  aulphuric  add  oontataing  one  equivalent  of  water,  or  mono 
hydmted  sulpliuric  add. 


AND  NOHEKCLATUHS. 
Hm  bDowing  equation 

Zn  +  SO,  EO=^Za  0,  SO,  +  U 

inMns,  that  <iDe  equtvuknt  of  metoUia  xiiic,  tinvln^c  been  put  into 
hydraled  salpburic  acid.  Hm  v/aitr  of  tbo  eulptiuric  acid  haa  been 
d«comp(«c<l,  the  TMult  being  one  equiTal«nt  of  sulphate  of  osjde 
of  xlao,  and  an  cvohitioa  of  hjdrogen  gas,  thus : — 
Zn       +     80,     HO 


Zb      0,      80,     4- 


Tho  organic  acids  are  geoonlly  rupresentod  by  a  daah  pitood 
over  the  initial  letter  of  their  ejmbol,  thui : — 

mcaiis  Acetic  acid. 

0     „        Oxalic  acid. 

T     „       Tartaric  acid. 

PbO,  A,  3  UO,  ia  the  formula  of  the  neutral  noetaie  of  Uid. 
which  contains  three  «^uiTBleat«  of  water. 

3(PhO),A  ia  the  foniiuta  of  the  Iribasic  aceUte  of  lead.  th« 
figure  3  on  the  left  multiplying  the  number  of  <«jui™ient«  of 
osjde  of  lead  between  paToDthceea. 
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Am.iiTv,  Namp  of  Ih*  torn  bj  Tirtiw  ot  which  bodin  of  ■  diafnilu 
■wliin  uaits  or  cumbinc.    All  annpounili  tia  ike  tomiII  of  Ihi*  bre*. 

ALiwurD.  Ths  Imn  aUtKfd  o  *  coiiUwtinn  «f  woid*,  whtGfa  MMan 
I  dMhjdrogrnatCHi  aWhol  (iLeoAoJ  iiKiiII>rcij|imiitiu).  !■  dlvcl,  Um  OOm- 
podlion  ufalitghjril  in  C,  H,  O,  (Ihiit  u  to  mj.fauivquinilmti  of  <lfte«, 
four  «i|i^>ii1anU  of  hjilniKrn,  two  K|uiv>lKnt»  oT  oKTftB)  ;  UM  td  ■loolwl 
k  C;  II(  Oi  (that  u  to  tay,  four  e>iuiT«|gni«  of  «arbon,  tix  •quinlant*  <f 
hrdtopn,  two  t^uivalent*  of  oijbm).  Ald«b]r4  conuiiu,  thurcftM^  Iwo 
tquinlmts  of  hjrdragm  !«■  tlinn  alcohol.  AlJglijrd  is  fttj  fluid  wkI 
colourlaM  i  it  tn*  a  niffiKBtln^  cthcml  odour. 

Aoomriiam  (fniiii  i,nol,itoi\^4,  form),  ii  nud  c^aaubetuicc  whidi  haa 
an  irrcgulnr  fgmn  ;  for  cuunplr,  ■  lump  of  chalk. 

Asuimious  (from  i,  nol,  vlvp,  <T^ller),  ii  siiil  of  a  mihabinco  which 
nintuna  no  wntcr ;  for  exani[>lr,  lulphalc  of  poUdi,  puro  lolid  nilpburic 
■eid,  Ac. 

hnvi,  Rsirt.  A  iniilur«  of  liydmchlorle  (murialic)  and  of  nitric  acddi, 
•o  callvd  from  lU  proporty  of  duauttlng  gold,  which  wai  nainad  liy  al. 
choalkln  (A*  king  iff  Ihe  tnrlab. 

Bmh,  a  term  nmrrall]'  applied  to  Alkalica,  outhf  and  nlidabtc  molotlic 
oijdci^whicli  ato  lookod  upon  a*  the  baica  of  the  eompounda  (*lt»),  raaiUt- 
Ing  ftom  Ihtiir  uniaii  with  )ii-iJii.&c. 

Blackfi.ux  l*nind(  by  mixing  thorotlghly  two  p«rtt  oTpiilTcrliHl  tartar 
(bilartisleor|iDla*h>,and  ono  pari  of  BiltpcErD(nltiBW  of  |>oIiuli),  and  dc- 
fliiemtinii  dio  mittute  In  aucccBiic  ponjons  in  an  iron  Indlc,  or  in  a 
cruel  hid. 

ButK.  &rVoi.ras. 

(^■(.LirLoaK,  name  of  the  Mteriot  cncBlepM  of  the  colli  of  which  tho 
fibrou*  liaaue  of  wood  eoniint),  CellaloK  Iib>  the  tame  componilinn  u 
■tarch  (C,,  II,j  0„).  Old  linen  racj,  paper,  vidcr-pilh,  &c.,  coniiil  mr^tly 
of  tli.it  uihatonor,  and  Swedish  filtering  pnprr  ii  almoit  pure  nUulow. 

I'Hoi.BiTaHiTii  inn  futty  matlcr  wliich  ia  ritrnctod  (tam  tbo  brain, netvM, 
gall,  and  liurr ;  it  ciiaUalio  in  blood  nnd  In  the  yolli  ofrgigi.  The  biliary 
cnlouli  found  in  ihc  gall-bladder  often  coniuat  of  otmoM  pnro  cholcslerlna. 
Th«  calculi  tteoled  l>y  boiling  alcohol,  nnd  ilecoloriMd  by  animal  chnrcoiil, 
yield  pur*  chaleatiniDr.     Tbol  whitit  diitiogiiiiliM  eholtMiine  from  aU 
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.Mm  Uaj  fohdaacM  ia  that  it  cannal  be  npuiulW^l,  suit  thai  Iti  point  er 
tamaa  ia  in;  bii))i. 

Coi>CB)TaATloK  ia  an  opcnliiin  by  mwin*  of  wluch  Oir  aalutiou  of  a 
tubatanoa  ia  mlocFd  to  a  amaller  bulk ;  tfai)  ia  gfamllj  ilon*  b;  ballinfc 
•ff»aiulablD  portioQ  of  Ibe  iiiiniil. 

Oi— mil  •\:  namn  of  ttas  individual  gutatancta  <if  irhiob  «ODipauiid> 
ORHfrt;  tha*  the  canitiliionts  of  Bulphuric  viil  (SOi )  are  tulpbui  and 
Mfpn  I  th«  ooDttiluanU  uf  ButpliaU<  <if  |K)liuh  (  KO,  SO,  )  are  iul|>hiiric 
•Oidmd  polaah,  or  sulphur,  ptiLuwum,  and  iiiyj{«n.  * 

CKMtkU  (from  KpiWraXXoc.  ieei  rniiiml,  <•[  nlinv  lubatAiuw*,  Aic. 
which  ■muni  iponlnncouily  b  rqtular  and  drtDmunaW  form.  CryibU  la 
tbc  name  of  a  ipccic*  of  glaM. 

Cma,  tijAti  obich  ho*  na  tquare  and  equal  mrliice*.  Dice  atr 
cnkM. 

DoumTtnX.  When  a  liquid  contaiiu  aotid  parllvlM  btniier  than  ilittf, 
thCM,  oidinuil;.  wHl  grudualljr  subiiili!  to  lli«  bottam,  if  the  "bole  b«  l«ft 
M  fe«t.  The  aupcrnntAnt  liquor  tnay  then  he  fepamled  by  aucfulij  paunn|E 
It,  or  tjphoiiing  it  oS.  and  thii  ia  oalled  dcoiniing.  Dwxintalion,  thcTdbtr. 
lamma  the  aainc  purpou  u  filtralion. 

OlCKiriTATK.  A  •ubtlnnce  ii  nii  to  dwr»pilalc  when,  «n  being  ez- 
poanl  to  heat,  il  crackle*,  aod  Bios  off.  A  fBinitiar  illiutratlon  ii  ofllnwl 
hj  Ihruving  mirioioii  mIi  in  the  Hto,  or  heating  It  upon  ■  malallie  plMl#,  or 
in  a  crucible. 

DxLKtuaacEirr  (froni  dtligutrt,  to  melt,  to  become  liquid),  la  mid  of 
■  talid  aubatance  which  gniduAliy  full*  into  a  liquiil  bv  Hbaorbiiiji  niuwlun- 
(hini  the  otminphere. 

Dit^iTiiinit,  ia  the  nam*  of  ■  «p«ciea  of  Rum  into  which  Rarch  ii  cen- 
vatt^  by  healing  it  in  »n  nirn,  nnd  which  If  Mdaniivaly  VMd  hf  cilteo- 
ptintan,  Ac.,  under  the  nsmv  of  firiJiiA  jnina.  Tha  pansT-poM  Manila  are 
■1!  pimmol  on  the  biuk  with  ilmrlnv.  Il  deriTM  ita  niitni>  frmn  ita  rffert 
upon  polmiied  light,  ita  aultilion  tiiminii  tha  plane  of  poUniation  to  the 

i4ht. 

ErvLOkwcsscR  (froni  ffflarnetn,  to  blaa«)m),  (ormatlon  of  himII 
a«ioular  crystiils  like  a  line  tnaa  or  mouldinen,  on  the  luifwo  of  bodica, 
which  ia  produced  by  the  eTnporetion,  ot  loa  of  water,  of  nlinc  auli- 
atancca. 

Ri.uraiiiTioii  <from  fiKvTfiiv,  ofiMifciet),  u^flta  to  tnuunuo,  to  da- 
cant  from  one  rnni  into  anollier ;  by  thb  procas  a  miituro  of  heavy  and 
of  ticht  particla  may  hr  Bcpantsd  frooi  nch  othrt  hy  «tirnn|[  llw  Baaa 
with  water  and  careftilly  d«ciiatin)|  it,  tliv  *«tw  (arrin  olf  (ho  linhlcr  pnr- 
tlcl<«,  whitat  the  hmTJer  piLrta  auhaide  to  (h*  bollum.  Metallic  one  are 
»ci>nriited  from  their  gangu*  in  lliia  way. 

EHrTitKiTKitTtc  <frDm  i|irnip««t '  (Mni):  namo  af  •  diaapewbU  and 


« 


£31 


GLOSSARY. 


pMalat  odoof  produced  br  mbtninifuc  (vganio  »a>miiiw  W  4M(nMt!«f 
beat  B  tton  TtMria,  >nij  llicrcfsrc  oul  of  the  fonUcI  of  the  air. 

EqcirUinrr  (fram  trfuu,  niiuil,  and  rmlert,  to  br  vonli),  cigutl  in 
laliw.  Til*  tenn  oruinlcnt  meani,  IhenJotv,  ibc  number*  utiicti  repnwnt 
the  pondmble  igtiantUica  in  vhich  lubtbDcn  IBMJ  nwUMlljr  npluot  each 
other  bi  chcmioal  combination.—  (S»  the  dupMr  on  Bfnipaltnlt,  pago 
«IB.) 

EDriON  {fion  tu,  miff,  vim*',  trfoy);  ll  1*  ■  eolouitoM,  inoiloroua, 
laHoloM  liquid,  which  1«||rtaqr,lik*aRmleir,  and  rK>*bBbDndanltf  fai  Uir, 
tq>«iallj  in  Iho  •nnnal  lat  obtained  fiom  the  diitillatioa  of  bom, 
bone^  Ac 

PiLTEiL  A  itTBincr.  To  litiet  ii  to  ainuB  through  linon.  paper,  Ac, 
a  any  miitable  maleriat.  Thi*  i*  an  opcnUion  of  eoniUnt  occorrenoe  in 
anal]-tici,[  eipcrimcnt* ;  il  oonuiti  In  upnnitlng  ihe  mlid  paitldet  vhtch 
aiaj  be  mixed  up  villi,  or  iu(|icniliHj  in  a  lii|ui<l ;  thii  li  t^«i*fallj  eflbclod 
bf  cuUlng  dtculiirdi«tnr|{<)i>i]  wliiiv  filiMing  papar,  oFpmpor  dianiutoi*, 
Hg,  1 ;  foMiaR  mch  of  thttr  dim  lirM  intu  hxIvM,  lig,  2;  ani)  tb«n  t^ln  Into 
■luartm,  (if,  8. 


1  hai  thm  Ihe  app««Miee  ft|>rownM(]  in  fig.  4. 

Tbv  (inpeT  fillet,  prepared  ai  juM  Mid,  ihiiiild  be 
put  into  a  ^aia-fUnnel  the  udca  of  which  should  be 
B[  BQ  angle  of  GO',  and  it  ii  udnHLblo  that  the  paper 
6itei  should  not  extend  boyoad  tho  brin  of  lh« 
ftmiwl,  bul  \)e  «nm«*iltat  below  it. 


^ 
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Thefunnelcont*falnf|IIielUt«Ti)Ui»n)>iKCMl 
in  the  riiK,  or  stand  lim  r«pc«wnl«il,  ur  atiin 
piDperiupport,«ndaftei|if«4ioiuIyiiioi>W4iin|[ 
ihu  6]tcr  with  a  litlle  'nicr,  tha  liquor  to  be 
llllcnd  !■  poured  tnui  it,  the  filtrate  b«^ 
TMiivnl  in  s  glan-Imikpr,  or  inwl,  pUred 
under  tfac  funnel  in  nirh  h  manna  lliM 
the  dropi  of  liquid  fall  (Isntinglf  on  i)i( 
■iilc  of  tho  loBcl,  in  order  to  pmcnt 
(pliuhing.  The  lolid  puticln,  of  cuunc, 
nie  reliiiiicd  by  the  filter 

QjiKot'K. — I'uitiuiiB  uf  toi'li  or  outbi  vluch  ndhcM  ta  a  metallic  orc- 
Uaivirr  (iPicitic),  it  tho   rrtstiTc    noight  of  n   body  of  ■   cvrtain 
.Toluin*  rompand  to  another  bod^  of  the  lainc  lolume  taken  aa  n  itaiHlord. 
[t  Vfreuu,  IhcrcfnK,  lliv  j>ni|Hii(iim  tii  iiuantltv  of  matter  eontolncd  in 
bodj,  comporvd  vith  ilis  jiroportiun  or  quantity  nf  nuUI«t  contained  hi 
ADOtW  bod]'  (ifatnmv  bulk. 

The  ipi-cilii-  jtmiily  of  lolid  nnd  of  liquid  bodice  ia  compiuwl  with  l!"il 
of  puf»  di»liil*l  wnWrol  60"  Faht. 

Our  ruble  foot  of  inch  walvr  welghi  tDOO  D<incM,and  its  gnvity  bring 
Liken  Be  the  unit  or  point  of  cunipnrittin  ii  markad  iKiu  l.OOO.  Whvii, 
lh«refure,  ne  tind  the  i)>ectfic  gnt'ilj  nf  aitnnitj,  tor  vxtmiAi),  n(>n*«nt*il 
by  ISSiK,  and  thnt  i>f  b«r  iron  7.7611,  il  meiing  that  mercur;  ii  13  ^ 
tiuies,  and  bar  iron  7JU|^  limov  hffiiijrr  than  watvr,  or,  in  iithrr  woixla, 
,t  whilM  one  cubic  foot  of  pure  diilllled  water  weight  lOOO  ouocta,  on« 
cubic  foot  of  mercury  weight  13,58(1  ounce*,  and  one  cubic  foot  of  iron 
7.7K1I  ounces.  The  iiiethoil  of  tiiking  the  (pcciQc  gravity  of  bodiet  ii 
diitcnlin)  in  all  IreatiMo  of  clivniJBtry. 

KYiiKOttvrli:  (from  iryfo^  moitt,  and  ffmnrini  /  icaleh),  mum  the 
miiinture  which  Bubatanm  abMrb  (pontancously  from  the  Btino»phtTr ;  ibr 
iDglnmieiii  by  ohich  thv  i|<uinlily  of  muixtiinr  cuntainul  in  Ihv  B^  » 
■ppruiimulively  naccrtained  ia  cnllwi  a  liyitruM'opc. 

tfxvtUTX  (ftom  Maif,  water).  Compounds  mulling  from   the  union   of 

,*Qf  boaci,  or  of  (altt  with  water,  iu  filed  and  detcrtuinc'l  pruponiuim. 

'Ivantoic  lignifin  heating  aubOancea,  luch  ni  precipitate*,  f>ir  niimple, 

.neas  gcnemlly  for  the  purpoac  of  eliminating  ivlntile  >ub»tanc«  hc- 

weighlng.  but  eomHlrniet  attii  liu  inodiff  mg  the  nale  of  pertain  bodie*. 

Initios  ia  carried  on  in  tiie  laboraturi  in  crucibIoa.ar  ciipauln  DrptaUiiuin. 

if  ailver,  or  of  porcelain,  oa  tha  cnie  may  Ix^     ttcfur*  i)[TiitiTi(t  a  tubatancv. 

1)  niKwary  to  dry  it  thoroughly  liret,  for  olherwiH  a  proJMtiun  might 

lake  ploeo  nnd  a  Iom  be  toitaincd  which  would  ritiate  the  onalyni.     Tho 

Bnicil)1r  or  capaulr  uncd  for  tho  purpoac,  muit,  of  eourae,  b«  of  nicb  male- 
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lU  u  not  to  ba  aActad  bf  the  nibtunn  igpltt^.  Pbrtlnutn  (nK&l«  IM 
In  miM  cum  pitferablr  te  ui;-  other  for  igniting  prccipitatia  i  but  thp  »p*- 
nlor  thoulij  hr*i  ia  miD>l  tbal  tbsw  eipcruin  uircaili  an  lnU«  to  be  ■■- 
iat*i  iir  ilmlrojad  bj  man;  aubMaiicci.  The  following  dowtian*  ommI  W 
«lt«nd«(lt»:— 


/n  lit  dry  iMf, 

N«Tcr  melt    in  ■  piMiinim   vnieiiile,   I .  Miotic   ■Itrffiw^  or 
nitrtilM  ;  contrqiKntlT, 

No  Bhpeln,  cauMic  potiBh.  or  aoda  ; 
IffllllWII  in  auch  n  cnae  pralnxydc  of  plntiniitn  would  bp  {oTmri,iit  < 
U  llie«>|>«iup  of  Ihv  rmeililtt.  "hkU  la  ihcrrbj'  rtty  tnucb  nttjickcd,  and  ii 
iDund,  after  Iho  miltnl  tngiu  ia  witliitniim,  toicrrd  with  indcnlaticnu.   Th«  | 
protoijdc  of  platiniun  disolvea  ia  th«  ttknli,  and  giTca  it  a  gnca  edouf. 

3  No  alkaline  autphurela  ; 
Not  (ulphalca  niiod  aith  chareoal  pmrdor ; 
BoMuaa  alkalluc  aalphurcli  tot  upon  plnlinum  with  (till  gtvatt* 
than  caiuUe  alkalic*. 

3.  No  DictalliciuliaUnna ; 
Nor  anf  miituro  wliioh  taaj  y'ltiH  a  mttftltlc  r«alituum.* 
OaU,  liJv/T,  and   capprr,  may,  howettr,  be   lifuiti^il  nyl-hnt  in  plati- 

Bum  cnidhiM  •i]lh<>ut  tiak,  pmTidcd  ihe  heal  bi  not  lou  nnu  ch«  point  at  j 
■hicfa  IhMB  metiil*  fuMj  but  mettei!  i.»i>  catiiiol  be  pDur«d,  ttva  lit  i 
platiniun  cnidbla,  without  api'itin^  il,  a  dr»p 

Of  UUD  1 

Of  tin,  or 

Of  niHHcrn,  fiJIing  upon  »  nJ'lial  platinum  vcwcl,  inTwiablj  maliM  i 
•  hnlv  in  it. 

4.  No  phiwphorua,  or 

PhrmphnrtG   acid   miinl    with  combmliblO  auhtljuiec),  nor  any  nux- 

Xtirwt  whii'h  can  jii^M  phoBptioru*  ; 
RncBuao    \\i»y  wnuld  form   phoiphurit  nf  pjafiitun,  in   (onMquwiM  of  < 
which  tho  crucibiB  wduM  be  molted  al  that  point,  or  wosld   b*eiHna 
ihriTcUod  up. 
j.  Certain  urtillio  oxtdk*  muit  not  be  hoatod  l«  a  «hit«  beat  ik  i 

philjnurn  vijiiiieiR  ; 

BxMuiid  it  oflvn  hnpiwna  thai  at  aadi  a  tcmpenlun  they  part  with  ihefr 
ox)r|;nn,  ill  cimivi|iiviiuc  of  which,  their  metil  niay  form  an  alloy  with  tb« 
platinum,  anil  'iv.it,  ilnmst;i>  It.  The  metallic  oxydoa  which  ha(D  tho  noK 
tandonc/  lo  Uiooinc  Chua  rrHJucvd,  *jo  Iho  oijdea 


■  taitt,  a*  M  utn»li^BiiUUl«  ■alia,  NDialalof  w  oi^Tilc  uid,  «r  aKUIUeovda*' 
■tUaUmal. 
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Ofbxl, 
Oftio, 
0(  anlimODjr, 
Of  biunutb, 
Of  eoppa, 
Ofcvbalt, 

Of  nickel.     If,  howeT«r,  the  beat  b«  moderate  Oirj  nodviitii  t>o 
rhtnge. 

Plitinuoi  mnbinci  cnsitjr  with  iitimirli  «nil  «ith  CABMV,  vllvtIbR, 
the  oonUct  of  pluiuum  cnieiUa  vith  charcottl,  al  larj  high  IMn|lhllw, 
taiM  be  aioidcd. 

iRDiuoTiKt,  chnnitall}'  pur*  indigo. 

tnoBDAMtc.     Ste  ObiUMO. 

InpouiE  (To).  To  thicken  a  liquid  nmtainiiiK  a  nuboUincit  in  xitutiuci, 
b;  boiling  off  ■  ponion  of  the  liquid.  Vegcbble  exttucti  an  iiupiaated 
juice*. 

LuiiiLtiQn  (from  Uvii,  tighi)  Xo  reduce  a  lubaUnro  into  an  impalpable 
pondBC.  Thi«  i*  dont<  bj  grinding  the  lubitanco,  rtduccd  to  a  paKe  irith 
vatitr  or  lonu  nlh*r  liquid,  upon  a  Hat  ilona  or  i^ab  wilJi  a  mullor. 

LiTMu*,  ■  blue  uilourinjt  matter  obtained  (torn  a  ipOGifa  of  Iichm 
(/.icAfn  RaeiUa).     It  ia  amott  dclicale  Int  of  lh«  pKacncv  of  acidt. 

MARnn't  ArpiutiDU  Thin  aiipantuj  i>  oniplujcd  tat  Hit  dulactian  (A 
an«nic  bj  Bnl  cuniBtting  it  iiil'>  artmiurMlcd  hjitogm,  aaj  thva  d*oein> 
posing  Hint  ^  b]r  bait,  whicli  Ihi-n  ;iield«  a  deposit  of  nXtalL'e  atMnlc. 
The  apiMirituB,  nindilie<l  by  Mmn.  Kappclin  and  Kampnun  of  ColnHir, 
has  bevn  dattibei!,  pa^  2S2. 

UiTH^ts.  Cliamical  diuka,  of  the  lorm 
hen  ropreBcnted, 

Ham.    Sn  Voi,cii«. 

Uamui-a  (from  itiBv,  aitu),  i*  a  hjpo- 
ihetitul  niilicBl  denied  from  the  traotfonnn- 
tlon  of  the  etcnienli  of  wiiod. 

Moi.Eciii.n,  ciccnhnglj  una!!  portiDni  of 
mailHr.  of  which  bodiea  are  ^upilll»^l  to  be  formed.  The  difflinrncc  be twceo 
a  moiecuiu  and  an  atom  ia,  thai  the  molecule  ii  Mippowd  to  be  formed  of 
aeranl  atom*,  la  Ibe  ditpoaitioii  or  armjigainHil  of  ahivh  the  tnolecul*  o«t* 
tu  apectai  form. 

NacBRDUs  i*  said  of  the  tuetre  of  motbarof-pcarl,  and  of  all  nibatancM 
vbich  ha«a  that  opprarancc. 

NKtrTKxiJxiitox.  Wbon  an  add  and  twn  ore  made  to  re.«cl  Upon  each 
other  i  at,  for  example,  when  loda  ii  pourvd  inlo  nitphuric  add  ia  Mch 
propoTlion*  that  the  liquor  no  longer  toddvDi  lilmut  paper,  noi  tunu  tor- 
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mnic  iaiH>f  bniirn,  Ihof  H«  mU  In  Iw  nonlnlmd,  ud  the  mall  of  lk« 
catnbinaliiiii  in  u  «1t  vliich,  lo  tli*  pMwat  Intlirn,  vmld  be  UbwlMrt 
MUt  (Kil|ilurte  of  (oUa). 

OcriiiiiMiii',  rrjitei  haling  rij^t  faCM.   W«  (iie  ticR  th«  farm  <d  the 
ngoUr  iKUlifilrDn, 


I 


Ofta^xic  nbiUiiot*  l>«long  to  tti*  <r(|i«ubl*,  to  ih*  ufaral,  <a  M 
niincnil  kinicl'irii.  ThoH  whldi  Moof  M  tht  aiibnat  or  lopUUo  kingilom 
buiim  ortuiavd,  ttuii  U  lirini  bi>dl«^  an  catltd  or^nu  bodiob  Tlw 
minnsl*,  «b!ch  ant  iiivrt  or  inoigtuind  bodia^  ntr  mlM  iniNpaie 
bodM. 

PouHnun  (To).  To  grind  npco  ft  alib  or  m  a  nortni  of  pstph jtr, 
in  order  to  rtdufp  hard  lubitancn  into  nn  irnpul|iiible  powder. 

PlUciMTirc  (from  jireciptlarf,  M  /al/  dotrn),  it  Ihi'  nnmE  giioB  to  mih- 
ftanon  which  hare  bnn  (cpnntfd  from  tlicir  lolutinn  in  ■  »Iid  'MUc. 
Tfau*,  for  example,  if  wlullan  uf  lulpliale  of  nodn,  or  dilule  (ulphurte  add 
be  added  ton  lolution  ofoeetaUof  lead,  a  while  pnvdcr  which  leialphiM 
of  lead,  will  fall  down,  or  In  chomleal  languimi',  tr^ll  l>I^  pneipilattd. 

Rk-aoctt,  ia  the  ninie  given  ti>  anir  lubiiluncr,  ohicli,  in  Ih*  eOUIM  of 
a  ehemimi  anaiyni,  mav  hi-  innplordl  lo  d*U'Cl  the  pmenco  of  other 
■ubaUncca  ;  fnr  eurnipie,  if  n  lilllg  infiuinn.  or  tincturr  of  nulgalb^  be 
I'ournl  lnl<i  a  lii|uiit  ci>n(«iuiii|{  a  wli  of  peraxydi!  of  ireo,  a  parple-blMk 
calnur  (ink)  *iU  nppmr  ;  infution  of  nutiiiills  i*  therrfan  a  is-agtot  bt 
pvruiltd*  of  irqn.  If  »  drop  of  acid  be  poureit  into  a  bluv  aalutian  of  lit* 
mi»,  the  Mlutinn  ioitanllj  becomn  rad  ;  litmu*  ia  th«r«fere  a  t*4gait  (or 
aciiU. 
,    lUtOM.    Chomitnl  Ttvcl  of  the  following  ahape— 


SiLtvuH*  Biiix  SuiiaiancM.  ohich,  b}  combiiiiDg  whh  addi,  can 
form  mIU. 

S«I.T«.  Comtiuunds  rDaalting  ftum  the  action  of  an  add  upon  a  baae 
(mBiHE),  or  from  the  action  of  twoiubaMncn  on  each  other,  one  of  vliich 
aclinH  aa  an  acid,  ncutrstiia  the  other,  which  then  aeti  u  ■  bue.  An  atid 
tail  'a  a  wit  in  which  the  add  i*  m  elo«>  ;  a  banc  lall  is  a  anlt  in  which 
(he  baM  preiluminales. 

SoLiKKT.  Anj  lubatanee  which  will  di«olva  another.  Water  iaa  wl- 
VMI(  of  lugar,  and  of  o  tut  number  of  aubaUncta  ;  Mhar  ig  a  xilveDl  of 
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bnminv ;  n>«wiir]r  I*  a  Hl<rcnt  of  goid ,  lilTcr,  Un,  &o. :  melMd  ime  u  ■ 
■olmt  of  coppor. 

ScBLiatTs  (from  tnitimu,  higli),  t*  ih*  rmuli  of  b  ilcy  iliMtlLBtiDn,  in 
onniequvnrii  of  hIiicIi  Ihr  «iihilui»,  sfUt  hiving  iwn  in  iipaut  bjr  tb» 
M-tion  'if  Ihv  hmt,  cnn'tmart  in  thg  upftt  uc  cold  patlH  of  iHvvmmI.  Tbiu, 
If  lulphiii  lir  honltd  in  a  ftiak,  lb«  fumM*iII  ntcanil  condvnte  in  tbc  uppct 
luut  of  Ihc  flask  in  (he  form  of  ■  j^llo*  pcnrdn,  wbioh  iinibUmed  nilphur, 
oumiDim];  called  flowcn  of  nilphur. 

Tbt  PjiPKns.  Pupcn  which  havo  bc«n  dipped  in  aotutioni  of  comdn 
iigi!tabl*  oolouring  nuttsn,  or  uf  crrtain  sctulionB  of  mctullic  mlu,  capable 
of  uuuming  a  didjncti'e  oi  chuucterinic  colour  when  pul  in  cOoUH  vith 
other  lubtlniiccn  for  which  Ihej  ai*  iited  u  a  t™t  of  Ihcir  prwu-nct.  Thiu^ 
papci  tinged  liluD  with  llndunr  or  with  ^I'juciiiia  tuliiibii  iif  lilmuii,  mm* 
red  when  put  In  contHcl  with  aciil*.  l'»pft  linKcd  ^-clloii'  with  thi>  (nluliun 
of  turmeric  lunn  liriiwn  !>;  contad  with  iilknlJc*.  F'nper  illppcd  in  tnlu- 
tion  of  rMj  ifihUtjcVi  in  SP^Jj  hul  il  tuniA  hriifht  rett  hj  eontiirt  with  acHltt 
and  hri|{)it  iprrn  by  eunUct  with  alkalin.  I'apcr  wbirh  him  been  luimvrKd 
In  tolution  of  nnbite  of  lend,  lurna  htnck  by  contact  with  •ulphurclled  hj- 
drogen.  Paper  which  hubccn  immerted  in  lolution  of  fcrrocyanurcl  «f 
potOBtum,  tumi  Uuc  by  niniAct  with  a  wlution  of  a  aalt  of  iron.  Papar 
dipped  in  loJullon  of  Iknlcyaiiurei  of  potawnm  tun»  blue  by  contael  wAk 
B  aniulloii  of  a  protnmlt  uf  Iron,  but  i>  not  itltorcd  by  nnu  of  s  p«nail  of 
iron,  iic  df, 

VouixK,  ii  the  nain(>  k'"*"  to  the  tpum  neciipiixl  hy  th*  porta  and  molt^ 
cult*  of  which  livilim  rnnilst.  ll  ii  imporlnnt  not  to  confound  the  ihom 
of  n  bnity  vith  ila  S«lk  or  volume.  The  term  Tolume  refen  only  to  the 
dJuicnsiona  of  the  body,  and  it  always  dpmaes  the  place  which  the  body 
occupie*  in  ipace.  The  denBly  Or  gnvily  of  B  body  ii  mote  or  lia  con- 
aidcmblc  in  proportion  u  the  mftller  of  the  body  ia  inor«  or  Ivaa  compact 
which  delennincs  iti  weight.  The  matt  of  a  body,  howanr,  it<|»iiili,. 
at  the  Aime  time,  upon  ltd  ivlume  and  iti  ijenjuly,  and  ia  Miplaaanld  hy 
the  weight.  Two  bodio  of  thenme  weiitht  hare  DeccBarily  the  umvmaat. 
A  pound  of  lead  hoi  the  inmo  moa  oi  a  pound  of  cork  ar  of  down  ;  but 
cork  and  down  being  niuch  Icb  denie  than  lead,  vo  much  laigar  in  hulk 
or  rolufne  than  the  latter. 

WootrE'*  ArpaKitui.  From  the  name  oftbo  innnlor,  ban  appg^ 
lalQi  which  conilalji  of  aaicrnl  tubuUted  •aw>I>s  fo'  the  purpoai  uf  fiKlli- 
lalinK  the  abioipiion  of  gum  by  lif|ui>i*.  Tli«w  llaaka,  or  naada,  an  » 
djspowd  and  connected  by  »ir-light  tubff«,  tliat  th^  |^u  which  baa  t»ot  be«» 
ahaoclied  by  the  liquid  contained  in  IW  Unl  Hiah,  Irnirnux  that  contained 
in  thii  aecnnil,  and  then  that  of  Iha  third,  and  M  on.  Wo  reptncol  the 
■pparalua  here ; — 


I 


R  »  Ih(i  rftorl  rmni  nUiub  llii;  eu  to  Ix  abnorbcd  ia  iiiKi^RiV«l|  Md 
ia  coiuic«eiI  witii  tho  bottlM  A.  D,  C,  n*  reprf»cntcd.  A,  B,  C,  b*- 
ing  bonica  with  ibm  tubulua  or  opc>lillC]^  filteil  sitli  pcrbcdj  ait-tlslM 
oatkt,  which  oto  pcrfonttil  for  llio  miIidWud  uf  Uw  ririniu  tub«>.  The 
boUlM  A  4nd  B,  II  ami  C,  niw  conoKtad  tuKnthn  lij  tubnBf  jlni. 
M  puUj  of  glata  and  of  TulouiiMd,  or  of  ordinary  rooutctiouc  al  D 
aad  E.  The  dnught  lubaaS,  S*.  3^',  an  ufotit  tubta.  tlw  abjact  of 
whieh  ii  to  piQtant  atawptioo.  The  tube  T,  D,  E,  diouU  oolf  dip 
a  nrj  ihort  <tlatanoe  into  the  lituar  in  the  boUlea,  othenriu  tha  fint 
bottle  «ould  haro  to  bMT  a  tDOroor  !cb  mui4erftbie  prMaorcithicb  might 
force  tbo  cotki  out.  Suppoap,  in  cBert,  thnt  ths  ni^l  lab»,  T,  D,  E.  F, 
wore  to  plunge  into  the  liquid  of  Ihpii  naptctiro  bntilo,  Ibc  Gnt  ^^l  tai 
Inch,  Ok  acMnd  j  of  an  inch,  and  the  third  ]  of  an  indi ;  and  laul;,  that 
the  tube  F  plungn  j  or  J  of  an  inch  deep  into  the  liquid  af  tho  glaw- 
bcakvr  G.  Il  ii  viailj  conceived  that  the  prnaura  weulil  lie  equal  la  Ibe 
irailhl  of  a  column  of  liquid  4  Inch  high,  in  the  beaker  C  ;  }  .f  |,  M  Ibe 
walithi  of  a  column  of  liquid,  {  ofan  inch  lugh  in  bottle  C  ;  |  ^  {  ■(■  |, 
at  I  n^n  Inch  jiicautc  in  boltlu  B;|-t-|  +  |+i=sV,  that  »  H 
inch  pmaurc  in  the  liol  bottle.  Whetefbic,  if  a  great  nuiobcr  of  boUUa 
««f«  uMd,  it  U  necsMBrj  to  lake  car*  thai  the  tabca  eaij  reach  a  •hen 
depth  down  into  the  liquid  of  tho  boltlet  or  )ua. 
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"IiithcwI.cctuieSiMr.  Noad  trace*  ihe  pta^nm  nf  f  liKlcical  Mivncr, 
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Tolumo  which  li  tmlly  *  •Rliinhia  camiiilniiDn  «f  tho  principal  rtaaanhM 
in  cicclrlcilf ." — LUercry  tlottUt- 

"Thia  work  •mbmcM  vivrjr  branch  of  Kimeo  idsnlillcJ  with  attEUical 
phenameiiM.  We  linuw  of  no  other  loluinii  lo  which  nn  Inquiiwr  out 
lefur,  foe  Ihu  bort  anit  \tiUrX  inr<irn)a!iiin,  "itlt  no  much  ctrrtiilnty  or  find- 
ing liJ'—AfrchftnicK'  Maj/nxitif, 

"  A  work  iiiuch  cnllnil  Uii  hy  iho  prognaa  whli-h  hni  hton  niade  durin|| 
the  luBl  few  yati*  in  thu  inWr^iting  nciDflcc.  Tha  nuthar  aH*  out  wAh 
on  hiiloricul  ikeich  of  cIrctricHy,  and  then  pnxwoda  lo  Kit  a  dflail  at 
Iho  phcDomenii,  which  nn  cxporimoniallT  etvtivd,  M  «  TNtva  aDlddni 
rticn  fnitni  Ihc  pttunttl  of  any  Tork  oi  Bcicnce  with  mure  utLalixctLon,'* 
^i'otylochino  Majfarint^  edited  by  iJr,  Sloiic, 

**Thne  Lcctuna  proceed  Ihroujth  all  tlie  gindtilioDg  of  electricity, 
Aimoaphi>ric  lUid  rollaic  \  ma^tnctinn,  and  eltetro'inDgnetiim ;  con- 
cluding with  mngneto-  and  Ihwroo  -  tlectricity.  The  eiprrimenta  aro 
■bII  illuitrntcd  with  woodcvla ;  and  flvm  the  caij'  dcacription  of  tbttt 
pcrformnncc,  <ha  worli  ta  nioit  vnluablo  for  the  BludcDt  and  amaUnr, 
while  it  forma  a  most  coDreniont  trrt-book  for  tl>«  man  of  ninice." — 
Mtn'nff  Journal. 

"An  able  and  popular  compilHtiim,  iin  a  nihjprt  <if  incnufaif  in- 
tertot.  and  rerjr  fultjr  itluslrsled  wilti  ooiidvuU." — Alhtiunm. 


Nov  puUi^iag  ia  f  am,  each  coniptfCe  in  Jtattf,  price  !■-, 

MANIPULATIONS  IN  THK  SCIENTIFIC  ARTS. 

PARTS  I.  AKD  II. 

ELECTIIOTY  PK   M A  N I PU LATION, 

ny     .Mil.     C.   V.    WALKER, 

UllTUB   of    TUB   BLacTaKltL    lUOKISK. 


Ptta  1.  i-ontkina,— 'r)i«  Tliroi?  of  Eltdio-Cbcniod  iav^oipuMonf— 
full  iriatnitiloiii  li>r  ilr-potiting  COfpa  from  ill  MlulfelMt— 4>- 
•rrijiiiuii  nf  ilie  ciiniiiuotkai  and  manafceiiifBt  of  tk*  navnwrj 
Appnratua, — Ui*  nti  at  Mould -nuking,  urith  tlw  r>cmt  imjinivv- 
menu, — liriiriiinK  nxl  HonntinR  the  Rniihvd  Sptdmrii*.  TTif 
Tniiil  inmutv  fii'lntction*  tn  ipna  in  trrr;  lUiiN  of  Ih*  Proeav  j 
mid  llir  cninHn  nf  fnituic.  Mill  Ihrit  ccmtilin  an'  to  clsxl*  |i«fol«il 
out  lu  tu  nwlil*  om  \hf  iratt  cxfwncncod  in  RiMfbuoUl 
I'hiluwiiliy  lo  practitc  ailh  buccbb  tbi*  btautlfiii  end  inMaMin| 
Art. 

Pinr  II.  onlatni, — All  ihc  nteuiiiry  inelructfuna  fnt  I'ixlnig  wati 
Uildtng,  or  (bp  dr|Kailinft  of  Silrrr  and  Galil ;  with  minut* 
d«*criptiDni  of  lh«  ptcpnmtion  of  the  Milutjiim  Iml  fitl*d  lor  lh« 
pnrpow; — Eltictni-ctchint,  iir..  lie,: — abalnKti  I'f  Ihf  iiriou* 
pstcnM  that  hnrc  bfvii  gmnlnl  for  the  applintiun  of  Elurtrotjpe 
lo  thn  Arti: — tli«  irholc  rnmlnit  a  nnii|>lple  miniaUire  mnnoa!!  of 
thoubJDCl  on  shivh  it  trirals. 

*,*  Thfe  Two  Part*  mnv  bo  bnd  dons  up  In  cloth  boatdt, 
Prio«  2*.  fid. 

"To  IbMtvhO  MV  druroui  of  oblaininE  n  llmruujtb  knowlnte*  pf  th* 
tnl^Mtt  tnatad  of  In  thia  litile  work,  intti  at  little  vmI  n  pomMp.  H 
irill  W  bailed  lU  n  l>oon>  *  *  Our  remark*  on  Putt  I.  npptjr  Kith  rqual 
if  not  Krnil«r  fnm  tn  Pnrt  11.,  and  wo  rrconimenil  hulli  to  llt«  fwniMil 
of  tiicii  tif  »<>r  mHrni  a<  maf  bo  detlroun  uf  lirruminit  convanant  with 
the  bwuliriii  ait  nf  Kluttolvpr."—  Chemitl. 

"  I'liin  lillli'  iiiniiiul  i.-oiiInit)ii  n  mu>t  uonipldn  itcc"unl  uf  lh«  whole 
procns  of  Kld'tnil]' |w  Manlpulalian.  We  linv*  wldun,  indrvd,  met 
■itii  H  mrk  prurnMiiiK  to  giie  iiulmctian  in  the  minipulnl  inn  of  an;^ 
art  or  pmoMC  of  tiiiitiafaclure  ta  □ractioilli'  UBcful  at  thi*  imall 
Yoluinc."— Cipi/  A'nj/iniwr  and  Arfhittfi'i  Journal. 


PAKTS  111.  AND  IT. 

PUOTOGKNIC    MANIPULATION: 

BY  ROBERT  J.  BINGUAftL 

Liite  Chemical  Atnstniil  in  iha  I,«bur.>taiy  uf  llm  London  I  iiHilutlon. 

PtKt   til.  conlnioi,— The    tliiitary  nf    FhoUie"i'l>y.    D[.   lUttcrVi 

KiprHmento,  Acliniim,  liiliigrnpliy,  iliKwvrry  of  the  Cnioivpc, 
Kluiiti>lv|ns  FiTtnlipr  or  EnpfKUityiH!,  Clirijiiiiitv|w.  t  Iliryjiily  pe, 
CyiiiKilypi',  Cuii>lit»nti[>p.  unrt  Anilinlypc,  full  itiii!  ciiiiicil  in. 
(InH'tiiXi  {<it  [ifnclminK  wch.  irith  ilMctiiition  of  the  neantiry 
Blifuiniiiii,  lijgvthcr  wilh  Ihv  jitocaa  uf  obtnintng  picture)  on  ieIuii 

PxKT  t  V.  vontiiini, — Full  malructioni fbt  imtcluing  tht>  Dn^ini-rrvrilyp*, 
ni  tliv  Hit  n(  taking  iinprminni  or  pitiDm  oi>  niher  jiImIoi:  iiiiipl* 
iiwlrurliiin  nre  tUen  im  to  tho  lolcrtiiin  »ini  (">ii«>iiiin  lliv  i'luU*, 
and  t'lc  whole  of  iht  sppualui  r«iuin!il  fully  iliw-ribvtl. 

•••  Thna  Two  Part*  mny  be  hnil  done  up  in  cloth  boiml«, 
Priec  2«k,  (iJ. 

"  In  tliii  lllila  iriirk  wo  h«*c  uin|>Ie  ilucctlon*  given  fot  punuuig 
cniy  Phologcnlu  i>r>M'*«i  nf  miy  vnlue ;  hiiiI  tha  clunictar  of  IhiMa 
pofnt*  of  infuniiMlon  whlcli  nut  most  atxttttiry  w  gituKj  ininrovtd  from 
thi'  nninunt  of  iii'lualrtoiia  rvKarch  wliicli  tlw  >iiit)i»r  IIM  hlinwlf 
bcjlowfj  on  tho  tubjifl.  The  Photiijienic  MiiiiliiuiHlion  li  oni>  iil  llis 
m'jii  iiK-fiil  Mnnuiitii  villi  wltii-li  wc  me  KCjUKlnlud." — .tlherunim, 

''  Mr.  Hirighiin],  whi»  u  wvll  known  for  hia  inlroilui'lioEi  of  noniv  uH-' 
titl  Litrnpounda  of  imlitii^  wii  hiomiuv  for  rt^ihltTi^i^  Hcniiiltvc  iIh^  tiUvr 
plHlii  fix  DaKiii'iTCiilyiH-,  liiu  v tmiilrd  hin  kuk  with  tnui'h  uliiliiy  ;  mul 
Iff  cnii  nH:omitiuiicl  ihi<  Phutojftmic  MAniiiuitition  tu  all  jivntonA  intrn^Cfd 
in  the  pmrticf  nr**vn  paindtig'os  an  uxceeillngly  uarful  Mitiiuftl."^— 
Art  f 'nrim  Mopatin^. 


JutI  jm/Mihril,  itnrf  will  ht  /oneardfil  ftte  Afp  r<>*l  On  rectift  ^  riM 
fail  Ojffiei  Slampi, 

AX    ILLUSTRATED    CATALOGUE 

or    TklJI 

APPARATUS  AfiD    UATE&IALS 
PRACTICE     OF     PHOTOGUAPHY, 

Including  both  Plat*  nnil  Popvr  proittw*. 


Jtut  PuUMtJ,  Pritt  U  GiU 
PART   V. 

Cltrtrif  'fitlegriiji!!  Blnniplntion : 


The  Theory  and  Plafa  ImtrnottoiM 
TBANSMITTINO  SIGNALS  TO  DISTANT  PLACES. 

AS  PRACTISED  IN  EMULAND, 
TBROBGH    TS£    COUBIXCD    AOBKCT    OF 

f  bttiiritu  imJi  SJnsnrtism. 

Br  C.  V.  WALKER, 
icrnoit  or  "iLncriioiTfa  xiNirDuttan.'* 


"  It  ii  not  ■  piece  of  nirhiinil  K"«lp  *bDut  &»  Electitc  T»\agn.ph, 
but  H  gTammiu  uf  ih«  •cwnrr,  cuiilxinhig  hII  thnt  1>  mcMl  Mimti«l 
toirani*  atUiiiilng  it  Runpvlunl  kiiowltnlRB  »f  lu  thuarj  and  pncliM. — 

"  We  (hLnk  thli  illll«  vnlum*  fnnlaini  mom  pniiular  Infornintlon  on 
the  idciiac  of  GnlTmiic  Electricttr  iu>  »  lci]<<|[ni|ihit'  ngrni,  (Iihii  any 
publication  which  h«  jrrt  appMred  ;  mid  H  it*  prio*  pliu;i4  it  ailliin 
Ihc  reach  nt  »l\,  wu  hcarlily  r»onuiiii«ii<]  it  In  out  rttuivrt." — jUiniiif 
Jturital. 

"  Tbii  lilll*  walk  k  devoud  to  ■  conipti4*  nplKiuiUon  of  the  Mt>n> 
pulnllon  of  tha  Electric  T*l«Enpb,  ud  of  ths  numnur  in  >hich 
BlMblelty  and  Majin«ll«ni  an  anplwd  to  Qib  infiruii»Mit ;  and  it  liu 
not  nfton  Wtcn  Is  out  tot  l«  nntW  ■  muio&l  nhich  more  camplot*!} 
fulfil*  al!  the  mjutint  oondiliona  of  nich  a  wtati^—Alhfmnimt. 

"  Wo  urif  glnd  IciuM  lh«  '  ManijiulBtion  of  tho  Electric  Tdtfcnph' 
dimcrilwid  in  iiciiiml*  und  iiit«Mii[ibI»  lanauiiiP-,  tmtnl  by  nn  biiIIiik  who 
iH  iniimnlfllj'  ncquniiiliHl  with  h\t  luhjocl,  und  who  ihcrrforp  inn  iifford 
til  apcnk  of  II  Hmply  nnd  brivHy — •ullicivntir  axnlainit!  bv  iUun- 
trationB,  and  ['uhlisliinl  in  ii  I'limip  nnd  portable  Uirm.—Allni. 

"Thin  a  n  very  wcll-rnltvn.  •rell-illiutRitcO,  and  intwalinif,  populnr 
aoccunt  of  Electric  Teleerophi,  by  one  ith'),  from  hb  long  pnelical 
Mquiilntnnc*  oltli  Iho  aubjcct  and  his  ofliciBl  position,  poaK«>ed  many 
bcilitiei  for  furnishing  cotreot  dcldiU.  It  cannot  bil  to  hire,  M  It 
deaerro,  ■  icry  citcniitc  tair/'—Pkamiaeeulieal  Jaurnal. 


GEORGE  KMQHT  ASD  SONS. 


Jutt  puUUhdt,  priet  Sixptnet. 
DESCRIPTION  OF  AN   IMPROVED 

AIR    PUMP, 

APPUUtU  TO  PtIllOSOPHICAL  AHD  MAHUFUTHIMVa  PURPOUS. 

L\VE.M'£l>  AM'  i'ATEKTUD  UV 
C.  W.  SIEMENS. 

KAMTFAcrRED  AXD  SOLD  BT  tHE  BOLK  LtCEWSBBS, 

GEORGE  KNIGHT  AND  SONS. 

ISf  Wood  Cm  «n  latl  paft.) 


Jtal  PtiUUhed,  Priee  St.  itbrA, 

GUIDE  TO  THE  ALKAUMETKICAL  CUJEST. 

PRACTICAL    INSTRUCTIONS 

FOR  IKK   IlimBMIHlTlbN   Of  tUB 

CUUMERCIAL  VALUE  OF  AUCAUES  ASD  OF  ACIDS. 

BY  A.  NORMANDY. 
Author  of*  rndical  taUoductiiHi  to  Row't  CtiemUtrj,"  &«.,  &c. 


^be,  Prid  3*.  aloA, 

PRACTICAL   DIRECTIONS 

PREPARATION  OF  .ERATED  WATERS, 
i^Qi'iima  (Tunifiniiiitls  of  Cnjkm  Sri])  ^ss. 

»T 

ROltEUT  VENAitLES.  A.M..  U.K.  &c. 

"  Thli  liltlo  work  it  n  mmt  vioellrat  practical  KUiiJe  to  ihc  OBodBlioD 

oTciiTbamc  nclit  irilli  ulbariiiddicini-iiand  to  thogcnrnl  phiimictriaical 
mill  tliciBpculivn]  «pp[ic*lion  of  thii  add.  tt  u  vpII  written  nnd  61117 
eiplnniitorjr,  and  much  laboui  *nd  can  hiTv  been  btatoaed  upon  it." 
— Chemiil. 


Th«  wbol«of  tha  Apjivnilu*,  liuilruin«iit*,  !il*l«rial>,  wiil  TmU 

di^icritxd  in  IlicM  nnd  in  rtiriiiin  other  Work*  in  (he 

•ciml  branchts  c>rviprTini«niiiI  Srimce 

oinjf  bv  jinifurpd  of 


GEORGE  KNIGHT  AND   SONS, 
CHEMICAL  AKD  PHILOSOPHICAL  APPABATUS. 

»    Tlian    CXTKSBKK 

WHOLESALE  AND  RETAIL  ESTABLIgUMKST, 
FOSTER  LANE,  LONDON. 


GEOKGE  KMGHT  AND  SONS. 


APPARATUS 


NEcmuur  IX  tiir  i>tl'Dv  or 


CHEMISTRY, 
Kl-KCTRICITY, 
GALVANISM, 
MAtiMETISU, 

OPTias 

PNEUMATICS, 


11VI>R<jSTATICS. 
HVOKAULICS, 
MbCHAMIfS, 
METEUKtH-OGY, 
•  UlNEtULOUY, 
liEOLOGY, 

ETC..  ETC. 


Chmik'il  TetU  and  tle-Aymf :  ani  the  rnnau*  Httnl*. 
Harlhf,  Orta.  <tnd  Mini^mU  employed  in  ikr  Arts, 

MLV  Br 

OBOROE  KNIGHT  AND  80H8,  POSTER  LANE, 


CHEMICAL  CHESTS, 

C"iii|'><<lri,  vilh  the  inriaiu  appkratii*  and  re-at{;cnU  rr^u[trd  (or  tlic 
CKKminntion  of  Ihc  iliiTcrTvDl  irlicio  oC  cammcrcc,  (utaUtica  Uicd  In 
th«  art*  Bn  J  manufhcluia,  u  dncribvd  in 


OOMMEUCIAL   HAND-BOOK 


CHEMICAL    ANALYSIS. 

BY  A.  NORMANDY, 

Author  or"PnKtiaIIntroiliici!»ii  to  KntcV  CbmniiCry,"  tod  EdHoi 
of  RoM-'s"Tr«tiMofCh«nial  An»lrB«." 

Jii«t  puaunttn  ht 
OEORGB  KNIGHT  AND  SONS,  POSTER  LANE. 


PHILOSOPHICAL  AI'PARATCSl 


IMFBOVED    AIS   PUHF. 


See  p4^^ 


